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PREFACE. 

The  following  short  work  has  Ixm'ii  wi-ittcii  to  meet  tlio  need  of  an 
introduction  to  the  human  <reop:rai)hy  of  South  Australia.  In  so  small  a 
space  it  has  been  impossil^le  to  treat  the  subject  exhaustively,  ])ut  it  is  hoped 
that  the  outline  presented  may  arouse  interest  and  indicate  some  paths  along: 
which  anthropogeographical  study  can  be  profitably  carried  out.  If  cost 
of  publishing  decreases,  an  opportunity  may  occur  to  add  a  complete 
historical  section  and  more  detailed  locality  maps. 

The  writer  is  under  considerable  obligation  for  generous  help  from 
several  sources,  but  wishes  to  acknowledge  particularly  suggestions  given 
b}'-  Dr.  Charles  Fenner,  F.G.S.,  who  also  kindly  contributed  Figs.  7  and  12. 

Use  has  been  made  of  publications  by  Professor  Griffith  Taylor,  Mr. 
L.  Keith  Ward,  Government  (ieologist,  and  Mr.  W.  T..  Johnston,  Government 
Statist,  to  whom  the  writer  is  indebted. 

Other  acknowledgments  will  be  found  in  the  text. 
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St.  Peter's  College, 
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INTRODUCTION 
SOUTH    AUSTRALIANS    AND    THEIR    SURROUNDINGS 

The  geography  of  South  Australia,  like  that  of  all  other  inhabited 
areas,  illustrates  a  reci])roeal  action  between  the  human  race  and  its 
environment  or  surroundings.  "Man  is  a  product  of  the  earth's  surface. 
The  earth  has  motliei-ed  him,  fed  liim,  set  him  tasks,  directed  his  thoughts — 
entered  into  his  bone  and  tissue,  into  his  mind  and  soul."  Broadly 
speaking,  this  influence  is  carried  on  silently  and  i)ersistently  by  three 
main  types  of  surroundings— ])hysiogra])hic,  biological,  aiul  social.  The 
first  of  these  includes  the  various  actions  of  physical  enviroiunent,  such  as 
climate,  land  and  water  surface,  minerals,  etc. ;  the  se(;ond  the  influence 
of  all  kinds  of  animal,  vegetable,  insect,  and  microbe  life;  the  third  the 
effect  of  race,  of  governmejit,  and  of  mode  of  living  under  which  every 
individual  is  born  and  nourished. 

These  factors,  which  together  comprise  what  is  known  as  geogra])hical 
control,  place  an  indelible  stani])  ujxni  man,  and  influence  every  phase  of 
his  development.  It  must  not  be  thought,  however,  that  the  human  races 
are  solely  the  product  of  these  forces,  and  are  driven  by  them  to  an 
irrevocable  destiny.  On  every  side  humanity  is  seen  turning  upon  their 
environment  and,  Avithin  certain  limits,  subduing  luiture  to  their  will. 
Thus,  if  man  cannot  control  climate,  he  can  at  least  increase  its  natural 
advantages  or  mitigate  its  faults.  If  he  cannot  mak(^  vast  altei-ations  m 
the  land  and  water  surface,  he  can  go  far  in  moving  mountains  and 
creating  lakes  and  rivers.  On  animal,  vegetable,  and  insect  life  he  exerts 
vast  influence  by  germinating,  transplanting,  and  destroying.  In  social 
and  ])olitical  matters  he  changes  his  mode  of  life  and  government  with 
his  needs  and  desires.  In  this  control  of  luitiu'c,  modern  civilization  has 
given  man  scientiflc  Aveapons  of  amazing  strength  and  keenness;  it  has 
been  estimated  that  the  steam  engine  alone  has  added  to  his  i)()wci-  the 
force  of  a  thousand  million  nu'n. 

The  develoj^meut  of  the  Anglo-Saxon  race  in  South  Australia  forms  an 
interesting  exami)le  of  the  interrelation  between  man  and  his  envii'onnuMit. 
Here  can  be  seen  not  only  the  usual  i'eci|)rocal  conti'ol  of  man  and  nature, 
but  their  interi)lay  in  a  new  and  virgin  land,  which  is  already  phu'ing  its 
stamp  upon  the  immigrants.  Unfortunately,  little  scientiflc  work  has 
been  doiu'  on  this  last  subject,  but  we  can  indicate  souk^  probabilities,  from 
obvious  changes,  from  scientiflc  data  published  in  regard  to  Australia  as  a 
whole,  and  from  scientiflc  work  done  on  incoming  I'aces  in  AnuM'ica.  Thus, 
though  Bi'itish  people  have  been  in  South  Austi'alia  foi"  less  than  a  humlred 
years,  it  can  be  suggesttul  that  their  sjiet'ch  is  already  altering  in  l\"pe  and 
vocabulai'y  from  that  of  the  land  of  theii*  origin.  Language  is  to  a  large 
extent  "flxed"  by  the  use  of  English  literature,  but  it  is  already  evident  that 
accent  is  changing,  and  new  words  are  being  inli-oduccd  to  suit  new  or 
local  conditions.  Similarly,  in  regard  to  i)hysi(iu(\  it  seems  possibK^  from 
measureuuMits  of  cadets,  that,  as  in  .Vmeriea.  the  chang(»  of  environment 
is  creating  diiferences  between  the  parent  stock  and  its  overseas 
descendants.  Census  figures,  again,  show  thai  geographical  eoutrol  is 
alVecting  the  length  of  life.  Contrary  to  a  popular  belief  that  the  present 
generation  will  not  live  as  long  as  its  forefathers,  figures  indicate  that 
over  the  last  few  years  the  expectation  of  life  has.  on  an  average,  increased 
eight  yeai's  foi*  l)oth  nuMi  and  wonuMi  in  Austi-alia.  Perhaps  it  may  even 
he  hinted  that  the  enormous  growth  (d"  thrift,  as  shown  by  the  iiicrt^ase 
ill  Savings  Lank  deposits  and   lif«'  assuraiu-e   in  South   Australia,  nuiy  at 
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any  rato  l)i'  partly  Auv  tn  a  ^thu m;:  coiisciousiM'ss  ot"  the  varialnlity  of 
I'liinato.  and  prolmljility  of  pcrioilic  (lr«»ii^lits.  Tlirsr  air.  lidwrvfr.  iinTt'ly 
sugiicstions.  for  (•lian«:»'s  in  national  «-hai-a<-1t'r  ant!  life  can  lie  stndicd  only 
by  seit'iitiHi*  nM»tl>oils  based  on  the   widi'st   data. 

In  tin'  ordinary  facts  <»f  life  and  indnstry  in  Stuilh  Anstralia.  the 
relation  ln'twom  man  and  his  snrroniHlin«:s.  ami  the  clian^'cs  tdTcctcd  by 
a  now  iMiviroiiinont.  ar«'  far  iiu'ic  cicai'ly  marUcd.  'Tlir  Ui'itisli  came  to 
tlu»  i'onntr\-  with  iilcas  and  activities  created  in  a  land  w  hei-c  climjile 
was  eool  temperate  insniar.  and  indnstries.  larjrely  owin^'  to  the  presence 
of  coal  and  iron.  \v<'re  nniinly  mannfactnrinjr  in  typ«'-  <^"  their  arrival 
they  found  that  they  ha<l  hy  ne<*essity  to  adjnst  themselves  to  a  land  where 
eliniate  was  warm  tempeiat«*  continental.  an<l  whose  main  industries 
could  at  tirst.  at  any  rate,  he  a«:ricidtnre.  pastnrin*:  ami  minin«^'  only. 
Comparing:  South  Anstialia.  aftci-  ei^dity  yciirs  of  settlement,  with  (Ireat 
Britain,  tlu're  ean  he  seen  on  every  hand  chan^^es  in  such  things  as  mode 
of  life,  iinlustry.  arehiteeturt'.  clothes,  and  recreation.  Thus,  for  example. 
non-Hritish  indnstries  have  been  establislu'd  (e.ir..  oran«;e  «rrowinfj),  and 
British  ones  nejrb*<'ted  (<".g.,  col  ion  s|)inning)  or  i^n-eatly  altered  in  tin' 
faee  of  loeal  conditions  (e.g..  wheat  ami  wool  growing).  In  the  sanu' 
way  houses  have  been  largely  adjusted  to  pi'ovide  comfoiM  in  tinu's  of  heat 
instead  of  eold.  and  white  or  thin  elothes  worn  for  similar  reasons.  In 
reereation  there  ean  be  seen  in  Australian  football  the  evolution  of  a  game 
suited  to  fairly  dry  winter  conditi(»ns  in  a  lainl  wliei'e  economy  of  sj)aco 
is  unnecessary.  Similai-ly.  national  develoi)ment  in  cricdvct  and  tennis 
may  i)ossibly  i)e  attributed  to  a  climate  whicli  i-enders  these  games  suitable 
for  so  much  cd'  the  year. 

Even  in  the  .'1^(*,()()0  square  miles  of  S(>utli  Ansti'alia,  where  there  are 
no  vast  elinnitie  or  topographic  variations,  such  changes  as  exist  create 
ditTerences  in  the  life  and  indnstry  of  the  people.  Thus  the  num  on  the 
land  leads  a  very  dissimilar  life  to  the  city  dweller,  and  lias  often 
very  ditVerent  ideas,  while  within  llie  count  ly  regions  or  city  districts 
themselves  eonsidei-able  difVei-ences  jippcar.  Tlins  within  a  c<unparatively 
small  area.  Mount  Lofty  and  its  vicinity,  can  be  coiit  lasted  variations  in 
geograi)hical  contiMd  on  the  lives  and  industry  of  market  gardeners  in  the 
peaty  valleys  of  the  highlaiuls  with  some  'M)  inches  to  40  inches  of  rainfall, 
vignerons  of  the  sunny  western  slopes  with  some  2")  inches,  and  wheat 
growers  of  the  neighbouring  alluvial  plains,  where  the  fall  is  from  ]') 
inches  to  'JO  inches.  Similarly,  the  so-called  Murra\'  basin  exhibits  striking 
contrasts  between  the  airricultnijil  and  (laii"\ing  industries  (d'  the  rich 
Vidcardc  lands  in  the  moist  Mount  (Jambici"  area,  the  wheat  culture  of  the 
sandy  malice  country  where  rainfall  is  just  snflicient  for  this  purpose, 
and  the  pr«>spcrons  fruit  industries  (d"  the  irrigation  settlements  in  the 
ari<l  valley  of  the  river.*  Even  city  life  varies  between  town  and  town 
and  in  ea<-h  individual  «'ity.  'riiiis  smelting  and  mineral  export  centres, 
such  as  Wallaroo  and  Port  Pirie.  exhibit  very  different  examples  of 
geogra|d)ical  control  from  wheat  ports  like  Port  Lincoln  or  agricultural 
centres  like  (Jawlcr.     In  Adelaide,  again,  life  and  industry  show  enormous 

*M(»iiiit  (innilMcr  is  a  partinilarlv  j;«mhI  «x;oii|>lr  of  ^jin^rjipliirnl  control.  Dr. 
FniiHT  haj*  shown  tliat  '•but  for  the  rxi.strnr«'  of  thr  vnicano  thr  site  of  tho  thriving 
town  of  Mount  (rnnilurr  wotijil  iloiilttlrss  consist  of  a  Itroa*!  linirstoiic  plain,  sparsely 
Jwttlo«l,  and  crononiirally  unimportant."  Life  in  tin-  a^'ri«-iiltnral  and  |»astoral  areas 
mentioiK'd  ahovr  ran  Im*  rontrastcd  witli  that  in  ri-jfions,  often  (»f  an  arid  or  Hrmi-arid 
rhararter  'Al..r.  tli..  «ontr(d  iH  primarily  of  a  ^colo^ical  nature,  i.e.,  the  presenee  of 
,«*->^ininfralK.  l   mineral  xoneH  are  found  at   Iron  Knob  an<l  the  Stuart  ran^je  opal 

floMs.  wliii.-  Mt  .1  -nin.-what  similar  type  i«  the  Hroken  Hill  silver  lea«I-zine  area,  which, 
althixiL'h  in  New  Soutli  Wales,  has  j^reatly  influenced  the  development  of  Hnuth  Australia 
t!  1    iH'cessity   <»f  shipping  the   ore   from    Port    Pirie.      In   the   more 

],  ate,  mineral  tontrol   <  :ui    l>e  .M(><>n   in   the  copper  mines  and   nalt 

uidufitry  oi  Vorkc  peninsula. 
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contrasts ;  for  example,  between  the  manufacturing  and  seaside  districts, 
or  between  the  city  and  suburbs. 

AH  these  variations  in  South  Australia  illustrate  the  interrelation  of 
man  and  luiture.  Geographical  control  makes  certain  modes  of  life  and 
industry  possible,  and,  within  limits,  the  people  of  the  state  adjust 
themselves  to  natural  laws,  and  improve  and  alter  their  surroundings  even 
where  they  cannot  completely  control  them.  Thus  South  Australians 
temper  even  the  effects  of  climate,  the  most  unalterable  factor  of  the 
physiograi)hical  environment,  by  means  of  water  conservation,  irrigation, 
and  the  sinking  of  wells  and  artesian  bores.  Indeed,  recent  research  in 
the  Victorian  malice  areas  tends  to  indicate  that  rainfall  itself  can  be 
improved  by  the  clearing  of  land  and  cultivation  of  wheat.*  Similar 
control  to  that  over  climate  is  exercised  by  man  on  the  topography  in  such 
cases  as  quarries,  railways,  and  roads;  the  water  surface  in  the  same  way 
is  altered  by  draining  and  dredging.  On  the  biological  side  the  aborigines 
and  animals  are  following  the  tragic  law  of  the  disappearance  of  lower 
in  the  face  of  higher  types.  Native  flora,  more  particularl}-  the  forests, 
appeared  likely  to  follow  in  the  same  direction,  till  South  Australians  at 
last  realized  the  folly  of  destroying  valuable  species  adapted  by  long 
experience  to  climatic  conditions.!  The  interrelation  between  man  and 
the  insect  and  microbe  world  is  less  clearly  understood,  but  it  is  realized 
that  in  these  realms  the  i)eo])le  of  the  State  have  both  good  allies  and 
bitter  enemies.  Scientific  effort  to  strengthen  the  former  and  destroy  the 
latter,  whicli  comprise  some  of  the  worst  pests  and  are  responsible  for  the 
most  serious  diseases,  is  becoming  an  increasingly  important  factor  in 
national  life. 

How  great  have  been  the  efforts  and  achievements  of  the  founders  of 
the  state  stands  out  in  every  ]iage  of  this  little  book.  They  faced  the 
difficulties  of  changed  environment  with  fearless  hearts  and  ceaseless 
energy,  and  they  created  for  their  children  a  priceless  heritage  to  make  or 
mar.  The  human  race  attains  its  greatest  development  in  those  lands 
where  nature  yields  her  treasures  neither  too  easily  uov  too  grudgingly, 
where  success  comes  to  those  alone  who  "strive  and  hold  cheaj)  the  strain." 
South  Australians  have  been  of  this  type  in  the  past,  and  their  land  has 
given  them  freely  of  her  best.  The  future  lies  in  the  hands  of  lu'esent 
generations. 

Three  thousand  years  ago,  on  the  sliores  of  the  .Egean,  a 
Mediterranean  laiul,  not  unlike  our  own,  gave  to  the  world  the  most 
glorious  ai't,  language,  and  litei-ature  mankiiul  has  ever  seen.  A  thousand 
years  latei-,  anothei'  M(Mliteri'anean  people  prepared  the  mighty  gifts  of 
law  and  organization.  Ki*om  these  lands  European  civilization  spread 
westwai'd  to  giv(»  birth  to  modern  science,  and  to  those  gi'cat  ocean  p(M)ples 
of  which  the  British  ai'c  members,  lender  the  influence  of  a  climate  such 
;is  helped  to  maUe  (Greece  and  Home  the  glory  of  the  past,  and  wilJi  the 
blood  of  British  Impei'ialism  in  their  veins,  it  is  for  South  Australians  to 
see  that  their  land  docs  not  fail  to  contribnti^  somt^thing  not  nnwoi'thy  to 
tlie  great  tide  of  hnnian  progress. 

*It  is  iiitt'ii'stiii^-  to  noil'  ill  this  coiiiu'i'tion  tliat  plu'iionu'iia,  \vlii«'li  arc  in  jxtMicral 
looki'd  on  as  evils,  arc  t'r('(|UiMitIy  of  sorvico  to  mankind.  IltMU'o  (Ironjjlits  are  ho^ijininjj 
to  1)0  ri'o;ar(l(>(l,  in  tlio  li«j;lit  of  nioiUMii  sfiontific  knowlodj^o,  as  nature's  porio<ls  of  rest, 
and  certainly  the  wonderful  recovery  of  the  stati  after  such  times  of  depression  as  that 
of  1J)14  ( l''i^.  14)  seems  to  show  that  in  re«;ard  to  wheat  at  least  there  is  much  in  tlu* 
theory.  {Similarly,  tli(>  hiyli  evaporation,  which  is  partly  resj^onsihle  for  the  aridity  of 
laifxe  areas,  is  iitilizi'd  for  the  most  important  salt  industry  in   Australia    (Chapter  1). 

i('(>rtaiu  particularly  well-e(|uippiMl  alien  types  of  plants,  birds,  animals,  etc.,  have 
thrived  so  j^reatly  in  the  iu>w  eiiviroiinunt  that  they  thr(>aten  the  existence  both  of  native 
forms  of  life  and  of  other  exotics  introduced  l)y  man  for  his  needs.  The  damage  wrought 
Ity  foxes,  rabbits,  starlings,  j)rickly  pear,  blackberries,  etc.,  tojjether  with  many  other 
aliens,  arc^  examples  of  this. 
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CMAril'llv*     I. 
Till-:    CKKAT    \.\LL^:^     OK    SOITII     AISTKALIA. 

As  Suulli  Australia  fiiibrarcs  a  i-onsidt'i-alilr  aj'ca  i;iSI).()()n  srjiiarc 
miles)  there  are  naturally  physical  variatimis  hy  iinaiis  of  wliicli  it  can 
he  suhilivided.  In  rejrard  to  surfart*.  five  nuiin  ^MM»};ra|)hi«'al  areas  can  ht» 
ilistin^uisJH'tl :  tlie  (Ireat  X'allcy.  Crfitial  ilij^lilauds,  Muri'ay  Basin. 
Western  Coast  and  Tlatrau.  aiul  Lake  Kyic  Basin.      (S«m»  cover  dia«rrani.) 

Most  of  these  rejrions  can  he  furtlic!-  divided.  In  relation  to 
population,  hy  far  the  most  inipoitant  area  of  the  state  is  the  (Jreat  N'alley, 
wliieh  contains  the  jrreat(»r  poiiion  iA'  the  |>eopIe.  the  chief  imhisti'ial  and 
coinmereial  centres,  and  tlH>  main  ecoiioiiiir  hail)()iirs. 

1     Physiography  of  the  Valley. 

This  j;eo«rraphical  area  consists  of  a  huiLr  l>clt  of  shallow  water  and 
h)wdyinji  lan<l  hetween  the  central  liiL^hlands  and  western  |)lateau  ed^^^e. 
The  chief  minor  areas  it  contains  arc  Speiieei-  and  St.  X'incent  j^ulfs,  the 
eastern  coastal  plains.  Vorke  peninsula — an  impoi-tant  rid«re  hetween  the 
sunk  laiui  formin«r  the  two  ^ulfs--and  a  narrow  valley  coinuM'tin^''  the 
jruif  areas  to  the  heart  of  the  continent,  via  Lake  Ton-ens.  From  the 
economic  point  of  view,  the  last  is  more  satisfactorily  considered  witli  tin? 
Lake  Eyre  l)asin.  The  western  side  of  the  i-e«rion  forms  part  of  Eyre 
ptMnnsula.  On  the  south  the  houndary  is  a  ^I'cat  ocean  de|)r(\ssion  off 
Kanjraroo  Island,  known  as  detlVey's  Decj).  and  on  the  north  a  low  divide 
of  ancient  rocks — the  Willouran  and  Hald)a^^e  line — between  Lakes  Eyre 
and  Torrens.     (Fi«r.   1.) 

The  ^ulfs  are  eompai'at ively  shallo\\'  de|)ressions  runninjr  i!it(>  the 
iiderior  for  ahout  one  hundr«'d  and  two  hundi-ed  miles  res|)ectively.  They 
have  sonu'  moderatinj;  (»ffect  on  climate,  hut.  althou«j:h  they  help  to  pusli 
the  isohyet.s — liiu's  joining'  l)laces  of  ecpud  rainfall  -to  the  north  (Fijr.  4), 
their  influence  in  this  resjx'ct  is  not  to  he  c()mj)arcd  witli  that  of  the 
central  hijrhlands.  As  the  «;atcway  of  the  state,  however,  they  are  of 
imiihMise  ecoufuinc  and  comuHTcial  importance*.  The  eastern  coastal  |)lains 
are  tho  most  valuable  jjortion  of  the  valley.  They  form  a  practically 
eontUHUHis  line  from  the  viciinty  of  Adelaide  to  Port  Aujrusta  at  the 
northern  end  of  S()encer  «rulf.  The  ^^reatcst  width  attained  is  just  north 
of  the  head  of  St.  N'incent  «rulf.  where  the  |)lains  ai'e  foiMy  miles  in  width. 
TIh'  chief  local  divisions  are  the  Adelaide  and  i'ort  Wakefitdd  plains  t(>  tlie 
east  of  St.  Vincent  pulf,  and  the  Tort  Hnnijrhton  and  Port  Pirie  plains  to 
the  east  of  Spern*er  ^rulf.  Most  of  these  areas  have  been  formed  below  the 
sea  thxfr  and  subse(pn'ntly  elevated.  Mu(di  of  the  re«i:i(ui  is  however 
covered  with  fertile  alluviinn  brou«rht  down  from  the  hijrhlamls  by 
numerous  .streams  and  torrents. 

V(»rke  j)eninsula  is  also  a  lowdyinjr  rejrion.  It  is  about  a  hundred 
miles  lonjr  and  from  thirty  to  forty  miles  in  breadth.  Its  foinidation  is  of 
ancient  rocks,  and  in  tlie  north  these  contain  the  greatest  copper  desposits 
of  the  Htatc.  Miieh  of  the  area  is  limestone  and  malice  country,  but  it  is 
f»f  jjfreat  iH'onomic  vabn*  on  the  whole.  The  nariow  valley  from  the  head 
of  Spenct'r  gulf  to  the  Willouran  line  is  <|f  little  im|)ortance.      (Section  U.) 

The  preat  valley  is  frequently  called  a  rift  or  fault  valley  from  the 
manner  of  its  formation,  a  sinkinjr  of  the  lainl  in  comparatively  recent 
times.  (Chapter  II.)  Much  of  the  area  has  l)een  formed  below  Rea-leve'. 
and  the  sea  at  one  time  pr(d»ably  extended  eastward  to  the  base  of  the 
Monnt  Lofty  and  other  foothills.  Snb.scfpient  elevations  have  produced 
the  present  form  of  the  valley,  but.  although  these  have  resulted  in  fertile 
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plains,  it  will  be  seen  (Section  3)  that  these  movements  have  put  serious 
handicaps  on  sea  trade. 

2.    The  Valley  the  Gateway  of  the  State. 

The  great  valley  of  South  Aujrtralia  is  of  immense  importance  to  the 
state.  The  gulfs  comprise  the  only  great  openings  in  the  southern 
Australian  coast,  and,  with  the  exception  perhai)s  of  Port  Philip,  are  the 
most  important  economic  gateway  in  the  south  of  the  continent. 

This  fact  is  not  only  evident  in  the  distribution  of  the  jiopulation, 
industry,  and  trade  to-day,  but  has  been  a  j^rominent  feature  in  the  whole 
exploration  and  settlement  of  the  state.  The  first  ex})lorers  to  navigate 
the  gulfs  were  Flinders  (British),  in  the  "Investigator"  (note  Investigator 
Strait),  and  Baudin  (French).  These  sailors  entered  the  gulfs  from  the 
west  and  east  res])ectively,  in  1802.  Flinders  slightly  preceded  Baudin, 
and  named  most  of  the  gulf  area,  including  Mount  Lofty.  He  realized  at 
once  the  im])ortance  of  a  great  sea  gateway  running  far  into  the  continent, 
but  sought  in  vain  for  a  river  debouching  into  the  gulfs  and  providing  a 
waterway  into  the  interior.  When  South  Australia  was  founded  in  1837 
the  site  of  Adelaide  Avas  chosen  partly  for  its  command  of  the  gulfs  and 
supposed  inlnnd  waterway.  Early  in  the  history  of  the  young  state 
attempts  were  made  to  find  the  sui)posed  route  to  the  interior,  until  in 
1840  the  great  explorer  Eyre  saw  near  Mounts  Deception  and  Hopeless 
that  the  valley  at  the  head  of  Sjiencer  gulf  contained  no  mighty  river, 
but  an  ai'id  waste  studded  with  salt  swamps.  Notwithstanding  this 
disappohitment.  South  Australia  has  continually  looked  northwards.  The 
state  has  endeavoured  to  develop  the  interior,  to  control  the  Northern 
Territory,  and  to  push  a  railway  northwards  across  Australia,  efforts 
which  have  })erhai)s  distracted  attention  from  more  fertile  areas.  Although 
the  northern  regions  are  now  largely  settled  by  ])ast()ralists,  and  two  of 
the  greatest  railways  of  Australia  penetrate  t lie  interior  fi-om  the  head  of 
Spencer  gulf,  the  fact  that  the  great  valley  is  still  the  gateway  of  the 
state  is  prinuu-ily  due  to  the  fertility  and  mineral  deposits  of  the  ])lains 
and  highlands,  of  which  it  is  the  innnediate  outlet. 

3.    Coastline  of  the  Valley. 

The  coast  line  of  the  great  valley  is  not  only  a  gateway,  but  also  a 
barrier  to  the  devel()j)nHMit  of  the  iulaiul  areas  of  the  state.  It  possesses 
all  the  disadvantages  of  recently  elevated  shore  liiu^s,  but  the  rich 
hiiitei'land  and  converging  connuunications  have  fully  justified  the 
foi'mation  of  expensive  artificial  harbours.  As  is  usual  in  coasts  of  recent 
elevation- -(there  has  Ixu'u  a  vei-y  late  uplift  of  about  12  feet  and  the 
laud  is  still  rising) — the  shoi-e  is  for  the  most  pai't  low-lying  and  swampy, 
wilh  oidy  a  fev  small  shallow  estuaries,  which  otVei"  little  luitural  shelter 
to  shipping.  Such  a  shore  line  represents  a  strong  contrast  to  recently 
sunk  ai-eas,  \».hei'c  the  di-owiu'd  valleys  foi-m  deep,  safi*  harbours — e.g., 
Sydney.  The  history  of  the  (>arly  settle?nent  of  the  state  forms  an 
interesting  illustration  of  these  |)oinls.  The  tirst  anchoi-agi'  otV  the 
mainland.  Holdfast  Hay,  was  wvy  exposed,  and,  on  its  discovery,  the  Port 
Adelaide  river  was  used  to  shcltcM*  the  small  vessels  of  the  colonists.  Here 
were  all  the  disadNantages  of  an  elevated  tidal  estuary.  Tlu^  old  port 
was  highei"  up  the  rivei-  than  the  pi'(>S(>ut  dredged  anchorage;  vessels  lay 
on  the  bottom  at  low  tide,  aud  passengers  and  goods  w«M-e  dumi)ed 
ashore  in  u\\n\  aud  nmngroves.  As  the  colony  extended,  proper  wharves 
were  built  in  deeper  water  lower  down  the  river,  which  was  also  di-edged 
to  keep  pace  w  ith  the  growing  si/(^  of  vessels.  Later  on.  wlien  the  capital 
area  attracted  practically  the  whole  trade  of  the  state,  and  the  size  of 
vessels   increased   enormously,    it    was    fouiul    necessary    t<^    build    a    nH>re 


\2  Thr  Great  \^all('\"  of  South  Australia 

ai*iTN.sil>I<'  "Outor  llnrlnmr  "  on  llic  st>a\vanl.  iiislcjul  nl"  the  iiihind  r^ii^r, 
of  t)H'  ciuistal  stri|>.  Port  Adelaide  and  its  iMitci*  liai'ljour  arc  now 
ropratinj;  on  a  small  sralo  the  nsnal  strn^^^lc  which  is  wa^cd  between  outer 
and  inner  p<»rts.  such  as  Knncu  and  ilaxic.  Hrcnicn  and  Krenicrliavcn. 
Seville  and  Cadiz. 

Tlh'  otlier  harbours  cd'  the  ^n'cat  vallev  demonstrate  sinular  dilViculties 
in  tiinlin^  j^ond  seaports  <»n  a  recently  elevated  shor«'  lifu'.  Sonu*.  like 
l*(»rts  Pirie  and  Aiijrnsta  are  drc(i«red  iidets  only  aeeessil)le  to  larjr<'  vessels 
at  hi«rh  tides.  Others  c.};..  Wallaroo  and  Port  \*ictoria-  sntYer  from 
exposure.  None  hut  INu't  liiiicoln  itself  really  a  wcstciMi  |)lateau  |)ort — 
has  any  (|ualifieation  foi*  a  ^mod  harltoiii*.  exeejit  the  i-ichness  of  the 
hinterlaiui  It  Ims  been  |ii'iiiia»-ily  this  last  (piality  which  has  ^nven  Port 
AiUdaicb'  and  the  Outer  Harbour  foui-  liftlis  td"  the  state's  oversea  trade, 
and  Port  I*iri<'  aiul  Wallaroo  the  handlin^^  (d"  the  wlioh'  of  the  mineral 
wealth  (d'  P.roken  Hill  ami  W^dlai'oo  and  Moonta.  Owin^-  to  I'ieh  cc(Uiomie 
|»roiluets  in  the  iiinterlaiul  many  snudler  ports  ai*c  also  of  vei-y  considerable 
value,  in  s|»ite  (d'  tin'  disadvaida^es  of  exposure  or  shallow  estuaries;  for 
example.  Port  Wakefield.  Ardrossan,  and  Edithbur^'.  in  St.  Vincent;  Port 
Vit-toria.  Poi-t   P>roui:hton.  and  Port   Au«rusta,  in  Sj)('ncci-  *:\\\\'. 

4.    The  Climate  of  the  Valley. 

Climate  —  tin-  avera<re  condition  (d"  the  weather,  tojrether  with 
vai'iations  from  the  avei-ajri"  both  in  fre(|ue!ic>-  and  amount — is  the  nn)st 
imj>ortant  (d'  the  variiuis  jreojrraphical  conti'ols  which  iiiHueneo  man  and 
his  industries.  Any  larpre  rejrion  of  the  earth's  surface  contains  areas 
which  are  inhabitable  if  climatic  coiulitions  ai'c  in  any  way  suitable,  but 
very  lar^'e  rejrions  are  t(>tally  unfit  for  mankiiul  if  the  (dimate  is 
unfavourable  (e.«r.,  lH)t  and  cohl  deserts).  Thoujrh  this  is  not  as  evident 
in  South  Australia  as  in  the  Aidarctic  or  Sahara  deserts,  the  contrast 
between  th(»  well-watered  coastal  districts  and  the  arid  central  and  western 
/.(UM's  illusti-ates  the  exfi'actrdimiry  imj)ortance  of  (dinuitic  control  on 
human  life  and   iinlusfry. 

(ienerally  sjx'akin^'.  the  climate  of  the  valley  is  typical  of  that  of  the 
state  as  a  wlnde,  with  the  possible  exception  of  a  snudi  area  in  the  north 
east.  A  consideration  of  life  and  industry  shows  its  main  (diaracteristics. 
Thus,  from  oranjrc  prowin;,'  or  viticulture  it  ai)pears  that  it  is  warm,  from 
the  possibility  of  outdoor  life  at  all  tinu's  and  seasons,  temi>erate,  and  by 
the  consid«'i-ablc  climatic  variations  between  winter  and  sununer.  tcndinjr 
towards  extrcnir  or  contiiicnial.  The  climate  is  thus  warm  tem|)erate 
cojitinental.  a  type  usually  known  as  Mcditci-raiican  by  its  |)!-evaleiice  in 
that  re^Mon  (»f  the  world. 

This  kind  (d"  (dimate  is  marked  by  lon^^  dvy  suninicr.s  and  mild  mcdst 
wintci-s,  most  of  tin*  rainfall  bein<r  in  the  latter  season  of  the  year.  It  is 
very  suitabh'  for  white  races,  who,  as  will  be  seen  latiu',  can  cnjjajrc  in 
varied  industries,  resultinjr  in  cool  temperate  products  in  the  colder,  and 
subtro|)ieal  products  in  the  warmer  rejrions.  (Compare  the  oats  and 
barley  of  Kanparoo  Island  with  the  M<'diterranean  fruits  of  the  Adelaide 
|)lains. ) 

As  in  all  climates,  the  principal  (dements  arc  temperature,  wiiul.  and 
moisture.  Temperature  in  this  part  n\'  the  state  is  hiph.  but.  by  no  means 
unbearable.  thou«:h  December,  danuary.  ami  K(d)ruary  ai)proaeh  seondiinp. 
(Sec  Appendix.  Kit:.  L"). »  The  winter  months,  dune.  didy.  ami  Au|.Mist, 
have  that  type  of  climate  which  is,  on  the  whole,  most  favourable  to  the 
white  races.  The  average  ranpe  between  the  hottest  and  coldest  months 
is  moderate  in  Adcdaide.  liT  F.  (January.  T-T  K.-  dune.  52°  V.)  llijxher 
up  the  valley  the  nu'an  ranpe  ri.ses  rapidly.  thou«:h  the  tridfs  |)rovide  .some 
moderating?  influence.     (Fip.  2.)      Mean  daily   rar!<re.  like  mean  monthly 
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range,  similarly  increases  inland,  but  compensation  is  usually  given  by  the 
fact  that  greater  clay  heat  is  frequently  offset  by  cooler  nights.  (Chapter 
V.)     Variations,  both  in  monthly  and  daily  range,  are  most  necessary  to 


AVERAGE     YEa'-LY    TEMPERATURE 
MEAN     TEMPERATURE      RANGE 


Fig.  II.     Annual  Average  Temperature  and  Mean  Temperature  Range. 
(Adapted  from  Professor  Griffith  Taylor:  The  Australian  Environment.) 

mail  ill  wai'in  coiinli'ios,  and  it  is  the  i'ro([iicnt  and  severe  rliangos  in 
tem])era1iire  that  help  to  uu\kc  South  Australia  so  healthy.  Extrenu^ 
animal  raiific  of  temperature  and  the  i'recpKMicy  and  dnratit)n  of  heat  s]iells 
also  affect  human  heinirs  eonsiderablv.  The  highest  slmde  temperature 
recorded  at  Adelaide  is  IKr  F.  {18r)8),  the  lowest  32"  F.  (1908).  This 
range  of  84°  F.  of  temi)erature  is  hiirh,  hut  it  is  trreatly  exceeded  in  parts 
of  Siberia  (171°  V.)  and  North  Anu'riea  (153°  F.). 

From  the  Adelaide  records,  lieat  spells  do  not  seem  to  be  altering  in 
numbei*  or  duration.  On  an  average  the  thei'moimMtM'  stands  above  90°  F. 
for  thi'ee  successive  days  about  seven  tinu^s  a  yt\ir.  Many  of  the  effects 
of  tem})ei*atin'e  on  life  and  industry  api)(\u'  in  the  sections  following. 
Fig.  3,  liovv(^ver.  is  interesting  in  iiulicating  its  ])ossible  direct  effect  upon 
the  death-rate.  It  will  be  noticed  that  this  rate  is  liighest  above  the  mean 
in  .lanuary  and  August.  It  can  be  seen,  however,  that  extreme  summer 
heat  probably  produces  a  greater  ctTcct  than  winter  cold. 
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Winds,  tln'  s«*iMui(l  rliMiu'iit  of  rlimatc.  aic  im|H>rtiiiil  to  the 
iiiliahitaiits  of  tlio  jrrral  valley  in  their  ctTcct  on  trm|MTa1ui<'.  and  Itccausc 
they  are  tin*  •rrrat  uatci*  ln*in^'ri's  of  the  state.  They  are  hroadly  of 
thre«»  elasses,  pei*nianent.  pei'iodiral.  and  occasional  s»ich  as  cyclonic 
(listurhani'es.     Tlie   pennaiuMit    winds  in-inj^  the   valley    its   priniai'y,  and 


Fijj.  III.  5><)u  h  Australian  Monthly  Death  Rate  and  Mean  Monthly  Temperatures  ( Ade- 
laide i.  Death  Kate  per  1,000  persons:  A.  General.  B.  Male.  C.  Female.  D.  Mean 
Monthly  Temperatures  (1  square    5').     E.  Average  Annual  Temperature  (63  ).  (Based 

on  Commonwealth  Year  Book.) 


tlie  periodical  u  inds  its  secondary  rainfall,  while  the  occasional  winds 
have  considerable  local  influenee.  These  winds  re(pnre  some  explanation. 
Air  Hows  from  rejrioiis  of  hi^di  to  those  of  low  pressnre,  where  an 
updranjrht  has  Ix'cji  created  l)\'  hi«rher  t(Mn|)eratnres.  This  acconnts  for 
the  «::reat  inte!'chan«:e  of  atinos|)herc  hetween  the  e(pn»toi'ial  and  ))(dar 
rejrions.  as  smiw  air  cnrrents  rise  and  flow  polewards  from  the  hot 
eipiatorial  lands,  while  others  move  (Mpiatorwards  to  take  their  ()lace. 
The  lattei-  winds,  the  s(Mith  east  trades  in  the  Soiitherii  Hemisphere,  are 
on  the  surface  of  the  earth  l)etween  latitude  0'  and  'M)  south.  The  winds 
moving'  polewar<ls  'north  west  anti-trades)  are  not  found  on  the  surface 
until  latitu<les  :]{)°  t(»  i'A)"  south,  where  they  have  Ixmmi  chanjied  by  the 
earths  rotation  into  westei'lies  (  Hi-ave  west  winds)  oi*  even  south 
westerlies.  These  two  systems  mainly  occupy  ti-opical  and  Antart'tic  low 
pressure  zones,  and,  as  South  Australia  is  (ui  the  hi«rli  pi-essure  re^'ion 
ab)n«r  the  tro|)ic  of  ('a|)ricorn  l)etween  them,  the  winds  must  lar«;<'ly  be 
water  drinkers  movinj:  north  or  south  away  from  the  state.  This  is  iruleed 
the  ease.  The  dominant  wintei-  winds  are  northerlies.  moving  to  the 
southern  low  jiressure  area:  the  donnnant  summer  wimls.  south(»rIies, 
niovinjr  north  t(»  the  tr<»pical  low  pressure  zone,  i^'oi-tunately,  however, 
all  wind  and  |)ressure  .systems  move  north  and  snuth  with  the  sun  nn  liis 
nnircli  between  the  tropics.  Hence  in  the  winter  the  soutlu'rn  low  has 
advanced  far  enouj^h  northward  to  brinj;  the  jjreat  valley  frecpuMitly 
iiiider  the  influenee  of  the  permantMit  westerly  winds,  which  sweep  alouj? 
the  scMithern  <*oast  and  provide  the  prinuiry  or  winter  rainfall.  In  summer, 
on  the  otlu'r  hand,  this  belt  is  w<'ll  down  in  the  Antarctic,  but  the  tropical 
low  has  c«>nie  far  enoujrh  south  with  the  sun  for  the  scnith  i^ast  tra<les  to 
be  foun«l  in  the  north  of  the  state,      rnfortuiuitcly.  these  pernumeid  wiinls 
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are  dry  water  drinkers  of  little  economic  value.  The  northerly  low  is, 
however,  responsible  for  periodic  winds  which  produce  the  secondary  or 
summer  rainfall  of  the  great  valley.  These  are  monsoonal  winds,  drawn 
in  from  the  north  west  by  the  great  heat  of  the  continent,  and  sometimes 
extending  to  the  southern  areas.  These  currents  have  traversed  large 
arid  regions  before  reaching  the  great  valley,  but  at  times  bring  good 
rains.  A  minor  type  of  periodic  winds  are  sea  and  land  breezes  caused  by 
the  relative  coolness  and  warmth  of  the  sea  and  land  by  day  and  night. 
These  winds,  particularly  the  cool  sea  breeze  in  the  daytime,  are  partly 
responsible  for  the  growth  of  seaside  resorts,  such  as  Glenelg  and  Henley 
Beach. 

(The  variability  of  the  great  valley  climate,  mentioned  above,  is 
largely  due  to  great  wind  eddies,  built  up  on  the  edges  of  the  south 
temperate  zone,  and  carried  along  in  the  main  wind  systems.  These  eddies 
consist  of  two  types,  anti-cyclones,  or  areas  of  high  pressure,  with 
outflowing  winds  on  the  earth's  surface,  and  cyclones,  or  low  pressure 
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art'iis.  with  iiitiowiii;,'  sm-rai'c  winds.  The  moNciiH-iits  of  thcsr  lii^rhs  aiul 
h)ws  art*  far  from  tlioroiijrhly  understood.  The  lows  are  of  tw(»  types, 
tropieal  and  Antaretie.  The  tropical  lows  move  spirally  fioiii  north  west 
to  south  east,  ami  nn'r^«'  with  the  Antaretie  lows  to  the  cast  of  tne  state. 
The  paths  of  tin;  .\ntaretie  lows  usually  lie  over  the  oeean.  The  hi^dis, 
whieh  are  the  most  eomm(»n  alnn)spherie  eondifions.  pass  aeross  the  state 
from  west  to  east,  in  number  al>out  four  to  seven  a  nn)nth.  and  at  the  rate 
of  about  .'>()()  miles  a  <lay.  They  ai'«'  fi'ecpiently  lar;::er  than  Australia  in 
area,  and  are  aeeompanied  in  front  l)y  eool  eoiulitions.  and  in  the  rt'ar  by 
risinjr  temperature  and  nortli  wiinls.  The  southerly  lows  are  usually 
smaller  a?ul  ^^\'  «rreater  velocity;  they  ai'e  accom|»ani('d  in  front  l)y  nortli 
winds  and  warm  comlitituis,  aiul  in  the  rear  by  cool  southcrlies.  A  full 
(leseription  of  these  phenonn'ua  will  be  found  in  Tiofrssor  Taylor's 
'^•Australian   Meterolo-n  ,  •'   lUlM).) 


*     \,yiill'oms  \Cfffk     U3.*tfirs 


Fir.  V.     Monthly  Rainfall  in  inches.     (From  Professor  Griffith  Taylor:  The  Australian 

Environment.^ 

lianifall  is  by  far  the  most  i?n|)ortant  clijuatic  clemcid  in  the  ;:rcal 
valley,  or  in  any  other  rej^ion  of  the  state.  As  has  been  explained  above 
ill  diseussinp  winds,  the  pjreator  j)orti()n  of  South  Australia  receives  a 
primary  winter  rainfall  from  the  Antai'ctic  ocean  on  the  south,  and  a 
secondary  sutnmei-  rainfall  from  the  Indian  ocean  on  the  north.  In  the 
ease  of  the  «ri-ral  \alley  it  is  th«'  distribution  of  the  formei-  rainfall  in 
time  and  amount  that  larjrely  a»'<M»unts  foi-  the  existence  and  \ariation  of 
the  ajrricultnral  ami  pastoi-al  industi'ies  of  the  area.  V\\s.  4 — Annual 
Rainfall  illustrates  the  preci|)itation  in  the  jrreat  valley.  It  will  be  seen 
that  tin*  heaviest  fall.  20  inehes-'J.')  inches,  occurs  on  I  he  south  eastern 
mar^riu  of  the  plains,  and  on  the  southern  portion  of  ^'orke  ptMiinsula. 
Further  up  the  valley,  as  distain-e  from  the  ocean  increases,  the  fall 
declines  to  ir»  inches  to  1*0  inches,  until  in  the  ui)|»er  portions  of  the  two 
•rulfs,  10  inches  to  15  incites  oidy  arc  recorded.  As  lon«r  as  the  effect  of 
the  jrulfs  is  maintained  the  rainfall  exceeds  10  im-hes,  but  the  10  inch 
i.sohyet  touches  INM-t  An«:uNta.  and  to  the  head  <d'  the  valley  less  than 
10  inches  are  found.  Tin-  map  thus  |)re.sents  a  striking'  example  of  a 
transition  from  (n-eanie  to  «*ontinental  conditions  of  rainfall.  The  only 
eviilenees  <»f  the  efTect  (»f  altitude  in  the  valley  area  are  on  the  risinj; 
slopes  of  the  eastern  plains,  and  arcnnnl  Maitlainl  on  ^'orke  peninsula. 
whiTe  there  is  a  slight  increase  in  elevation  and  rainfall. 

Tlie  elTeet  of  altitu<le  will  however  he  seen  more  fully   in  Chapter  11. 

It  is  obvious  from  tliis  distribution,  and  its  rapid  diminution  towards 
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the  north,  tliat  the  rainfall  is  almost  entirely  of  the  winter  type.  This  is 
fully  borne  out  by  Fig.  5,  whieh  shows  that  practically  the  whole  of  the 
Adelaide  fall  of  21  inches  occurs  between  April  and  November.  Thus  the 
three  wettest  months,  May,  June,  and  July,  total  8^  inches  on  an  average; 
the  three  driest,  December,  January,  and  February,  under  2^  inches. 
Again,  June,  the  wettest  month,  has  over  3  inches;  February,  the  driest, 
little  more  than  i  inch.  Even  at  Port  Augusta,  nearly  200  miles  nearer  the 
tropical  low  i)ressure  belt,  February  is  still  the  driest  month,  with  a  rainfall 
less  than  half  that  of  June,  which  is  still  the  wettest  month.* 


Fig.  VI.  Annual  Rainfall,  1900-1919:  A.  County  Gawler.  Great  Valley.  B.  County  Stanley. 
Clare  Area  Central  Highlands.  C.  County  Grey,  Mt.  Gambler  District.  Murray  Basin. 
D.  County  Jervois,  Cowell  Area,  Western  Plateau.  E.  County  Manchester.  Port  Augusta 
Area,  Great  Valley  and  Western  Plateau.  iCompiled  from  data  supplied  by  the  Co  rmon- 
wealth  Meteorologist  to  the  South  Australian  Statistical  Register.^ 

The  importance  of  this  I'aiiit'all  will  be  discussed  in  many  aspects 
under  })()pulati()n  and  industry,  whei'c  its  etVects  are  obvious  in  every  phase 
of  life.  To  1;ike  I'nll  ndvanhige  of  its  benetils  ;nul  mitigate  its  faults  has 
Ix'cn  the  main  problem  in  the  setthnuent  of  the  state. 

Note.      Four  inij)()rt;iiit   raiiscs  of  South   .VustrnliaM   raiufall  may   ho  noted  liore: 

(1)  Tlu'  luoviMMiMit  of  moist  air  from  warm  t(t  cool  I;it itu(l<^s  m   /niu's.  as  when  a 
tropical  low  oxIimkIs  southwards. 

(2)  By  falling  l)aromctrir   pressure,  as   when  an   Aularctie   low    .swceji^-  the  eilgo 
of  file  contiiiiMd. 

*This  r;iiiit:dl  is  not  very  \Mri;il»le.  I'rofessor  (iregory  has  shown  th.-»t  the  :iiinual 
r.-iinfall  of  .\(lel.ii(l(>  kei'ps  far  idoser  to  the  average  than  that  of  Sydnev.  an<l  that  the 
<listriliution  is  nu)re  uniform  over  the  whole  of  South  Australia  than  over  other  states. 
I'ig.  (i  shows  the  variations  for  the  last  twenty  years  in  certain  counties,  two  of  which. 
<jawler  andAlanchester,  are  partly  situated  in  the  great  valley.  It  will  lie  seen  tliat  the 
<Jawler  region  has  averaged  from  S.C)  inches  to  L'l.L'  inches  over  the  period,  while 
Mamhester   (the  INu-t   .Xugusta  :\rc:\)   has  received  from  .'..!)  iuthes  to   l."»  iiudios. 
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(;{)  Hy  risinjj  liaroinrtric  prrssurt*  when  tlir  lnw  ffntr«'  has  |>aNst«|  tin-  rainfall 
urt-a  aiui  an  aWvancin^  Iiik''  «'ans(>H  a  crowtlin^  of  the  isohars. 

(4)  Uy  tlir  furtinj;  of  nuiist  air  rurrt-nts  from  sea  l«*vrl  to  lii^jlicr  and  (  ool»r 
strata.  I>y  tlu>  s«-a  foa^^t  i»r  lii^lilands.      (Ciiapti-r  II.     Section  'A.) 

l*r«)frss(H'  Tiiylor  points  out  that  the  tirst  of  tlicsc  causes,  and  one  of 
tlu'  most  important,  lujs  hccn  littlr  discussed.  In  South  Australia  it  is  a 
chief  reason  Uw  the  hreaUinir  «)f  di'v  s|)ells   (e.}/..  in   1!M.'{). 

.'>.    Communication  in  the  Valley. 

The  main  types  of  t'oMMiiunicat  ion  ni  tin-  j/rciit  x.iHey  ai'c  water. 
railways,  and  roads,  ail  of  which  illusti'atc.  both  hy  histoi-y  and 
distri))Utioii  (d*  settlement,  the  (Munparative  case  of  transport  in  lowland 
areas,  particularly  where  laiul  trallic  can  he  supplcnu'iitcd  hy  water  i-outes. 
In  re^rard  to  water  tratlic.  the  jrnlfs  |)resent  an  easy  and  reasonably  safe 
avenue  for  transpoiM  w  ithin  the  j^reat  valley.  Thoujrh.  as  has  hccn  pointed 
out.  nujst  (d'  the  jiorts  arc  unsuitable  for  larj^e  ocean  vessels,  a  considerable 
ann>unt  <d*  interstate  and  local  trallic  is  carried  on  (e.jr.,  in  nu'tals  from 
Ports  Pirie  ami  Wallaroo,  and  salt  fiom  Kdithbur},')  in  ketches  and  coastal 
steamers.  It  has  l)een  larj^ely  owin^  to  this  ^ulf  trade  that  railway 
eommunications  have  not  been  used  to  the  fullest  |)ossiblc  extent  in  the- 
j;reat  valley.  It  will  f)e  noted  from  Ki«r.  1  that  there  are  no  railways  on 
any  portion  of  Viu'kc  ix'iiinsula.  except  the  extreme  north,  and  that 
the  West  t'oast  of  Sjx'iicci"  jrnlf  is  absolutely  dependent  U|)on  sea 
communicaticni.  Kven  on  the  east  side  of  the  jrulfs.  Ix'twccn  Ports  Pirie 
and  Augusta,  there  is  no  coastal  railway  communication.  It  will  be 
noticed,  howt^ver.  that  in  some  of  these  eases,  there  is  a  very  low  i-ainfall. 

The  intermittent  tb)W  and  steej)  descent  of  the  valley  rivers  exclude  all 
po.ssibility  of  iidand  waterways,  a  serious  loss,  as  water  transjjort  is  often 
cheaper  than  rail  or  road  tratllic.  Vov  these  reasons  early  drawinjrs  of 
Adelaide,  which  jiictured  shijjs  at  anchor  behind  the  pi'esent  Parliaim-nt 
House,  have  not  mattM'ialized,  and  if  it  has  not  l)een  worth  while  to  caiudize 
the  Torrens  for  the  tratTie  of  the  capital,  it  is  obvious  that  no  other  scheme 
will  be  worth  the  ex|)ense.  It  is  unfortunately  imjxjssible  to  link  the 
jrreat  valley  with  the  ^Murray  Basin  (cf.  the  canal  systems  of  Europe),  nnd 
Profes.sor  Taylor  has  shown  that  the  idea  of  connection  with  Lake  Eyre 
is  absurd.  (Chapter  V.)  At  the  same  tinu'.  South  Austi-alians  should  in)t 
nefjleet  any  possibility  of  water  ti-aflic.  nor  for«rct  the  vciw  true  dictuin 
that  **riverless  lands  ha\'e  every  whci-c  experienced  an  ex  a  "rife  i-a  ted  and 
precocious  railway  develoi)ment.  and  have  sulTered  from  its  mono|)oly  of 
trans|)orlation." 

Roads  (d*  the  valley  show  the  ease  of  communication  in  thit  areas,  hi 
mountain  refrions  made  roads  over  selected  «:!'adicnts  arc  j)ractically 
essential  for  refrular  traffic,  but  on  plains  numerous  and  unmade  traek.s 
are  frejpiently  used,  even  in  a  fairly  advarn'cd  sta^'c  of  development.  The 
lirsi  re«:ular  road  laid  in  the  state  between  Port  Adelaide  and  the  capital 
— ran  .strai^'ht  aeros.s  the  i)lains.  Owinjr  to  the  popularity  of  the  hills  with 
the  early  settlers,  ami  the  eonsecpuMit  necessity  of  a  re^ndar  route,  the  next 
road — that  to  Mount  Barker.  1.S41-42-  was  constructed  even  before  the 
(lawler  road  was  nmde.  To  the  latter  |)lace  ran  nunu'rous  tracks,  unitini; 
at  the  Para  ford  ami  bridjre.     A  re^rular  road  was  not  built  initil  after  184;"). 

The  .sann-  facts  may  be  ncited  t(»-<lay.  The  roads  <d'  the  Adelaide 
plain.s  nni  in  direct  lines  from  |da»'e  to  j>la<'e,  those  of  the  m'ifrhbourinjr 
hijrhlands  wind  round  the  searp  or  follow  n|)  favourable  valleys.  Kivers 
and  creeks,  who.se  valleys  are  so  useful  f<»r  eomnnnueation  in  the  hills,  run 
only  intermittently,  and  cut  deep  and  lar^rely  useless  jjortres.  which  are 
dry  in  summer  and  rat:inj;  torrents  in  winter. 

Hallways  are  far  more  depemlent  upon  physical  f«'atures  than  are 
roads,  as  is  shown  by  the  fact  tliat  there  was  considerable  railway  nnleagc 
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in  the  great  valley  and  other  parts  of  the  state  long  before  the  central 
highlands  eonld  be  traversed.  The  first  line  opened  in  the  area  was  the 
Adelaide-Port  Adelaide  railway  (1856),  and  as  settlers  had  by  then 
realized  the  value  of  the  northern  plains  their  simplicity  of  contour  was 
utilized  to  spread  lines  northwards  to  Smithfield  and  Gawler  (1851), 
Roseworthy  (1860),  and  Port  Wakefield  (1869).  Instead,  however,  of 
continuing  northwards  along  the  plain,  the  lines  were  attracted  to  the 
rainfall  and  mineral  deposits  of  the  highlands;  for  example,  Kapunda 
(1870).  The  hills  behind  the  capital  continued  to  form  a  difficult  barrier, 
and  the  Port  Pirie-Gladstone  railway  and  Port  Elliot-Strathalbyn  tramway 
were  built  long  befoi'o  the  main  line  crossed  the  escarpment  below  Mount 
Lofty  in  1883. 

Now  railways  bring  the  greater  portion  of  the  state's  products  into 
the  valley.  Interstate  goods  and  Murray  basin  wheat,  wool,  and  fruits 
centre  in  Adelaide  by  the  southern  and  Morgan  lines,  the  latter  penetrating 
the  highlands  by  the  Kapunda  gate ;  Broken  Hill  minerals  and  highland 
Avheat  come  to  Port  Pirie  from  the  east;  and  northern  pastoral  ])roducts 
reach  Port  Augusta  by  two  lines  running  into  the  interior.  Fig.  1,  which 
shows  these  railways,  indicates  the  unfortunate  breaks  of  gauge,  which 
involve  great  expense  in  transhipping  goods,  and  w^ill  present  a  serious 
menace  in  time  of  war.  Thus  in  the  great  valley  no  less  than  three  gauges 
are  foimd :  the  standard  state  gauge,  5  ft.  3  in.,  from  Willunga  to  llamley 
Bridge ;  the  3  ft.  6  in.  gauge  on  the  Yorke  peninsula.  Port  Pirie-Broken 
Hill,  and  Port  Angusta-Quorn  lines;  the  world's  standai-d  4  ft.  S.I  in. 
gauge  on  the  East-West  railway. 

6.    Population  and  Industries. 

The  most  striking  fact  of  the  distribution  of  population  in  the  great 
valley,  as  illustrated  by  Fig.  7,  is  the  density  on  the  eastern  plains, 
})articularly  in  the  vicinity  of  Adelaide.  This  is  due  not  merely  to 
climatic  considerations;  it  has  been  largely  caused  by  a  gradual  growth 
and  convei'genee  of  communications,  Avitli  consecpient  trade  and  commerce, 
on  the  most  favoui-able  spot  in  the  great  valley.  This  process  has  been 
evident  throughout  the  history  of  the  state.  Long  before  the  foundation 
of  the  colony  attention  had  been  directed  to  the  fertility  of  tin'  great 
valley  plains,  which  had  been  crossed  by  Bai'ker,  who  pushed  up  the  Sturt 
creek  valley  to  Mount  Lofty  before  meeting  his  death  at  the  hands  <^f  the 
natives  of  the  Murray  mouth  (1831).  Thus  Sturt  wrote  about  1S3'J:  '*A 
si)ot  has  at  IcMigth  been  fouiul  upon  the  southern  coast  of  New  Holland  to 
which  the  colonist  might  ventui'c  with  evei'v  pi'osjxH't  of  success.  All  who 
luive  ever  landed  on  the  eastern  shoi'c  of  St.  X'incent  gulf  agri't*  as  to  the 
I'ichness  of  its  soil  and  the  abundaiu'c  of  its  i)astures. " 

When  the  first  settlement  was  moved  from  the  poor  soil  of  Kangaroo 
Island  in  183!),  it  was  natui'al  that  the  s(»ttl(M's  should  proi't^'d  up  the 
valley  to  the  eastern  |)lains.  At  Holdfast  Hay  there  was  a  small  boat 
hai-boui"  and  fi'csh  water  behind  the  sandhills,  but  Poi't  Adelaide  was  soon 
(liscovei'ed  ami  substituted   for  the  ex|H)S(Ml  (Jlenelg  ancdioi'age. 

Pxd'oi'e  selecting  the  site  of  I  he  ca|)ital  city,  Colonel  Light,  the  tii-st 
Surveyor-CJeniM'al,  with  whom  alone  the  decision  fortunattdy  lay, 
thoroughly  examined  the  Muri'ay  mouth,  Kncountei*  Bay,  Port  Lincoln, 
and  otluM'  possible  places,  lie  selected  the  present  position  of  the  city  as 
being  sit  uatcd  in  good  country,  on  rising  gi'ound,  ncai"  fresh  watci*.  and 
within  easy  reat'h  of  the  sea.  "Kecause."  as  he  wroti\  "it  was  on  a 
beautiful  ami  gently  rising  grouiul  and  foruu'd  altogether  a  better 
connection  with  the  j'iver  than  any  other  |)laee.'*  In  tixing  this  site. 
Light  ovei'came  strenuous  opposition,  including  that  of  (lovernor 
lliiuljuarsh,  who  want(>d  the  »'a|)ital   first  at    l^'ncounttM'  l»ay,  and  later  at 
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a  spot  lowtT  (l«»\vn  tho  Torrcus,  wIumc  Li^ht  saw  tluit  tl»(>  rivor  ovortlowod 
its  hanks.  Posterity  has  justifitMl  the  Survcvor-C Jciicrars  choice.  An 
cxccncnt  climate,  with  fair  I'aiiitall.  I'icli  soil  on  tiic  plains  and  lii^'hlatids, 
iiiii)(M*al  wealth  in  copper,  easy  coninnmicat  ions  to  llic  norlli  and  norMli 
east,  and  fair  artiticial  harhoni-s  in  the  Port  Adelaide  cstnar\.  have  tlrawn 
to  the  ea|)ital  area  ni«»re  than  halt'  the  popniation  of  the  entire  state.  This 
zone  is  tlie  one  really  «;r»'at  coiunici-cial.  nniinifactnrin«r,  and  political 
rejrion  in  S()nth  Australia,  and.  owin«;  to  the  lack  of  jrnn<l  harhours,  hoth 
in  the  ^vont  valley  ami  heyond,  is  nidikely  to  find  any  rival.  (»xcept  tlio 
seaport  wliich  must  some  day  arise  as  the  ontlet  for  the  rapidly 
(levelopinjj  Murray   hasin. 

At  present  the  preeminence  of  Adelaide  is  simply  overwlndmin<r. 
Out  of  a  total  state  i)opulation  of  4*)4,0{)0  the  capital  ar«'a  contains  'jr)r),(){)() 
(11)21),  nearly  .VJ  per  cent.  Port  Pirie,  the  secoml  town  and  eommoreial 
centre,  eontains  9,S()()  peojjle,  a  |)ercentajre  of  umler  'J^  |)er  cent.  In  the 
period  1J)1()-LM)  the  overs(>a  trade  of  the  three  leadin«r  |)orts  was  averajred 
as  follows:  Port  Adelaide.  CPJ.OOO.niM);  Port  Pirie.  CJ.OOO.OOO ;  Wallaroo, 
t!l.(M)().0(H)  per  annum,  it  is  not  altojr^'ther  certain  how  far  this  huj^e 
concentration  in  population  is  irood  for  a  state  whose  imlustries,  owinpr  to 
the  ahsein-e  (d*  hhndi  coal  and  water-|)ower,  are  at  present  mainly  of  the 
)>rinujry  producin«r  tyjic. 

The  city  itself  was  laid  out  hy  I^ij^ht  amidst  tinaiudal  and  lahour 
dithcultios.  wliich  lar^'cly  contrihuted  to  the  (»arly  termination  of  his  life 
Oi^4()).  To  tliis  ;rreat  nmi'tyr  of  Sonth  Australian  history  Adelaide  owes 
its  splendid  position  aiul  |)lan.  The  princii)al  fault  the  city  |)ossesses — the 
erowdinjr  of  husiness  to  the  luirrow  northci-n  streets  instead  of  the  broad 
thonni^difares  round  X'ictoria  Scpiare — has  been  due  to  early  conditions, 
wIh'u  Torrens  water  was  important  and  North  Adelaide  was  the  only 
.suburb. 

rhe  distribution  of  poj^ulation  and  industry  within  the  city  and 
suburban  area  is  a  further  evidence  of  ^•eo<iraj)hical  control.  On  the 
seaward  marjrin  of  the  plain,  with  its  poor  sainly  soil.  ar(»  centres  of 
pojudation.  such  as  (Jleneiji:  and  Henley  Beach,  which  are  residential  areas 
owin^'  their  im|)ortancc  almost  entirely  to  their  |)roximity  to  the  sea.  Port 
Adelaide.  «)n  the  other  hand,  is  on  the  landward  side  of  the  coastal  strip, 
and  is  built  on  a  recently  elevated  beach  where  residence  is  jjossiblc  Few 
pe(»j)le  as  yet  live  at  the  Outer  Ilai'bour. 

Behind  the  seaward  marj^in.  on  land  i-ecciitly  reclaimed  from  the  sea, 
and  in  places  still  liable  to  river  tloods,  are  pasturinir  areas,  with  occasional 
residential  centres  scattered  alonjr  the  railways  and  roads  leadin«r  to  the 
capital.  At  Port  Adelaide,  and  close  to  the  ca|)ital  on  the  seawaril  side, 
are  numufacturinjr  areas  whi(di  will  be  noted  later,  while  to  the  north,  east, 
and  west  are  residential  suburbs,  whose  extent  has  rapidly  increased  with 
the  introduction  of  electric  trams  and  motor  traffic.  On  the  ui)|)er  slopes 
of  the  plain,  and  beyond  most  of  the  subur-ban  ai'cas,  i-ainfall  increases  and 
|>opuiation  le.ssens.  Here  bejrin  the  vin<'yards,  orchards,  olive  plantations, 
and  market  pardens  of  the  <'scarj)nn'nt.  \\'\\\\  sure  rainfall  and  handy 
markets. 

Owinjr  to  transport  facilities  and  inland  connnunication  the  majority 
of  this  preat  popniation  is  suj)ported  by  eonnneive  ami  nuinufaetnre.  The 
rea.sons  for  the  commercial  suprennu'V  of  the  cajiital  area  have  already 
been  discu.sscd,  but  tlie  nianufacturinjr  industries  retpnre  ex|)lanation.  as 
their  existence  is  not  only  due  to  jfcojrraphical,  but  to  |)olitical 
considerations.  It  is  tlie  peiu'ral  policy  of  Australia  to  |)roduce  and 
manufacture  at  Ikjujc  all  possible  c«>mnu)dities.  rather  than  to  ex|)ort  her 
raw  materials  for  nuinufacture  (dsewhere  and  to  be  later  imported  as 
finished  poods.     Thus  home  manufactures  are  protected  b\   im-ans  (d'  hiph 
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duties  on  imports,  which  liave  led  to  a  great  growth  of  manufactures  in 
the  Adelaide  region,  where  raw  materials  centre,  coal  for  power  can  be 
fairly  easily  imported,  and  a  market  is  close  at  hand. 

Although,  as  indicated  above,  most  of  these  industries  are  in  the 
capital  zone,  their  local  arrangement  needs  some  comment.  The  main 
manufacturing  area  is  situated  between  Adelaide  and  the  sea,  where  land 
has  been  little  prized  for  residential  purposes  and  coal  and  goods  can  be 
transported  easily  to  and  from  the  water-front.  Here  such  centres  as 
Bowden,  Ilindmarsh,  Kilkenny,  Islington,  and  Port  Adelaide  engage  in 
the  manufacture  of  woollens,  machinery,  bricks,  pottery,  glass,  phosphates, 
railwa}^  engines,  etc.  In  some  respects  manufacture  seems  to  be  moving 
on  to  the  water  front  itself — e.g.,  the  Adelaide  Electric  Supply  Company's 
new  power  station  at  Osborne  and  the  Cenu^nt  Company's  works.  It  nuiy 
be  noticed  that  subsidiary  manufactures  frequently  spring  uj)  around  a 
main  industry;  for  example,  the  glass  works  of  Ilindmarsh  are  largely 
dependent  upon  the  coke  of  Bowden,  and  tlie  Hume  pii)ing  on  the  cement 
works. 

In  spite  of  the  pre-eminence  of  the  manufactures  of  the  capital, 
the  presence  of  raw  materials  and  transj)ort  facilities  makes  local 
manufactures  possible  in  various  parts  of  tlie  state.  Thus  the  ores  of 
Broken  Hill  and  the  Wallaroo-Moonta  mines  are  smelted  at  Port  Pirie 
and  Wallaroo.  Phosi)hate  de})osits,  and  sul))huric  acid  from  the  copper 
mines,  have  led  to  su])erphos])hate  manufactures  on  Yorke  j^eninsula.  8alt 
is  refined  near  the  Yorketowu  and  Wakefield  salt  lakes.  Flour  is  milled 
in  various  local  centres,  and  wnie  made  on  the  vineyards — e.g.,  at  Reynella. 
In  some  places  even  a  great  local  demand  has  ovei-conu^  the  difficulties  of 
transport,  both  for  raw  materials  and  coal.  Thus  (Jawler  and  ^lannum 
are  able  to  manufacture  agricultural  machinery. 

Beyond  the  capital  area  the  population  and  industries  of  the  great 
valley  are  determined  by  climatic  considerations  (of  which  the  chief  is 
rainfall),  command  of  communications,  and  mineral  wealth.  It  will  be 
seen  (Fig.  7)  that  commerce  and  mining  lead  to  denser  concentrations  of 
l)opulation  than  do  agricultural  and  pastoi'al  industries.  Thus  Port  Pirie 
(9,800),  the  second  town  of  the  state,  owes  its  im])ortance  largely  to  its 
position  in  relation  to  a  geological  control  at  a  considerable  distance — i.e., 
to  the  fact  that  it  is  the  nearest  satisfactory  harbour  to  the  Broken  Hill 
silver,  lead,  and  zinc  mines,  250  miles  to  the  north  east.  In  this  industry 
it  has  ])roved  economically  i)ossible  to  bring  Newcastle  coal  to  Port  Pirie. 
and  a  vast  smelting  business  has  arisen.  The  town  has  also  collected 
considerable  export  trade  in  wheat  and  pastoral  prodncts.  owing  to  its 
communications  and  neanuvss  to  the  highlands  and  !2l)  inch  isohvct.  In 
1918-19  exports  totalled  £1,100,000;  in  1920,  £M.S()0,(H)0. 

A  second  very  dense  area  of  population,  also  due  almost  entirely  to 
geological  control,  in  this  case  near  at  hand,  is  found  in  the  group  of 
mining  and  agricultural  toAvns  to  the  north  of  \'orUe  peninsida.  Here 
Wallaroo  (3,800  peoi)le),  .Moonta  (1,800),  and  Kadina  i2,r>00),  like  Port 
Pirie,  owe  their  existence  largely  to  mining,  in  this  case  to  the  wonderful 
copper  deposits  of  tin*  ai'ea.  The  total  mineral  wealth  jii-oduced  in  the 
state  to  1920  was  ^:89,0()0,()n(),  and  of  this  .t:2(i.000,()00  was  eojiper.  The 
gi'eatei'  poi*ti(Mi  of  this  eanie  from  these  mines,  which  averaged  over 
£000,000  worth  (d'  coppiU'  ainiually  from  191()-20.  As  in  the  .Vdelaide  area, 
the  nunn  indnsti'v  lias  led  to  a  growth  of  subsidiary  production.  In  this 
case  tli(>  sulphuric  acid  of  the  copper  ti'adt>  has  attracted  |)hos|)hates  from 
the  I*acilic  islands  for  the  nuniufacture  of  superphosphate.  Although  a 
lai'ge  pi'oportion  of  the  population  of  these  towns  is  engagtnl  in  mining 
and  suudting,  tlu*  sun'ounding  coiuitry  is  a  rich  wheat  and  sheep  area,  and 
the  towns  ai"«^  notew ort hv  centi'es  [\)v  these  industries. 
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'[\\{>  <tlhr|-  |)|«HM>>   ill   llic  ^Mfill    \illlt\    nwc  their   inipniianrr  lo  sonitwhat 

Kpei'iul  i'(Ui(liti(»ns.  Tlic  first  of  tln'sr  dnisitv  j^roups  can  Ix'  seen  from 
Fijj.  8  to  be  eeritred  round  Port  Au^'usta  (1,800),  at  the  ht'ad  of  Speneer 
jrulf.  This  town  lias  a  connnandin^  position  in  the  north  of  the  valley, 
where  it  can  rollrrt  thr  rxporls  and  imports  of  the  whrat  areas  to  the  east 
and  the  arid  pasturing'  country  hrhind  it.  If  is  rdniirctcd  tn  the  jjreat 
n(>rthcrn  railway  by  the  Pirhiritlii  pass  to  (^iiorn.  and  is  incrcasinj^r  in 
inijiortanrc  as  the  hrt'ak-of-^Mn«;e  tnwn  nn  llic  Kast-Wcst  liin*.  A  second 
population  jjroup.  centred  in  sontlnrn  ^'nrUe  peninsula,  owes  its 
importance  lar^rely  to  a  number  of  salt  lakes  neai*  Vorketown  (.lOO).  These 
shalb»w  lajroons  have  been  fiu-med  by  the  partial  removal  of  local  limestone 
lcavin«r  a  pan  id'  ^dacial  clay,  which  collects  the  di-aina're  of  the 
surnuuidinjr  country.  When  this  water,  which  contains  sohd)le  salts, 
<'vap<u*at«'s.  a  ciMjst  of  salt  and  «rypsum  is  left  behind;  this  is  sci'aped  up 
ilurin;:  the  summei*  months  f(»r  commercial  pui'poses.*  Kdithburjrh  <  "<()()) 
is  the  port  of  the  area. 

Apart  fnun  these  sjx'cial  areas  of  (b'usity  due  to  communications, 
mininjr  facilities,  etc..  the  po])ulation  of  the  valley  is  mainly  distributed 
with  rc«rard  to  rainfall,  the  «rcnei-al  ti-end  showinjr  a  rapid  (b^Tease  with 
the  i.sohyets.  This  is  due  to  the  fact  tliat  throujrhout  the  whole  area, 
other  than  in  the  r«'«rions  s|)ecially  discussed,  the  po|)ulation  is  su|)i)()rted 
hy  a«:rii-ultural  and  |>astorai  industi'ies,  which  de})end  almost  entirely  on 
the  (piantity  and  reliability  of  the  rainfall  (Section  4).  Here,  as  in  all 
step|)e  areas  (winter  <rrass  lands)  devoted  to  such  industries,  population 
is  nior**  scattered  than  in  industrial  rejrions!  It  will  be  noticed,  however, 
that  concentrations  occui-  in  numerous  small  centres  whieh  po.ssess 
advantajres  of  communication  or  conunerce.  Tims  (Jawler  (1,800)  is 
impoi-tant  because  it  is  a  convenient  mai'ket  town  foi'  the  I'ich  a<rricultural 
lantls  around  the  Para  river,  and  because  natural  routes  from  the  15arossa 
ranj;es  eonverpre  upon  it.  Maitland  (Yorke  peninsida)  is  the  centre  of  a 
valuable  ajrricidtui'al  i'e<!:i()n,  where  rainfall  is  heavier  than  in  the 
suri'oui'dinjj:  ai'cas.  Port  Wakefield,  at  the  head  of  St.  \'incent  jrulf.  Port 
(Jermein  ( S|)encer  ;rulf ).  and  Port  X'ictoria  ( Vorke  ])eninsula)  are  valuable 
ports  f(u-  local  trade,  whieh  is  carried  on  almost  entirely  by  sailing;  vessels. 

Th;?  chief  a«ri*icnltural  industry  of  the  irrcat  valley,  as  of  the  whole 
state,  is  w'neat  jrrowinjr,  thou^di  the  yield  is  not  ([uite  as  jrreat  as  in  the 
wetter  hi«:h lands  to  the  ea.st.  Fijrs.  8  and  9,  however,  illustrate  how 
important  it  is  in  the  area.  Thus  for  the  period  1916-20  County  Ferjrnsson 
(sovithcrn  Yorke  peninsula)  has  avcra«red  over  two  million  bushels  a  year 
(ir).()  bush(ds  per  acre),  Daly  (northei'ii  Yoi'ke  peninsida)  over  3.5  million 

•The  industry  is  also  carried  on  in  tlic  ^rcat  valley  at  Lake  Bumljiin^ja,  near  Port 
WakffieM,  ami  t»y  solar  cvaporatiDii  of  mci  water  at  Price,  on  the  east  (>f  Yorke  jienin- 
^nla.  au<l  near  I'ort  .\umista.  The  last-named  works  are  at  ])rescnt  closed.  (Typsuin, 
whifh  is  used  in  tin-  production  of  cement,  fertilizers,  i)laster  of  }>aris,  tlux,  and  other 
I)urposes,  is  also  iinjtortant  in  the  ^reat  valley.  An  industry  with  <'onsidcral)le  j)ossi- 
iiilities  is  the  pro<lurtion  of  alkalies  in  connection  with  the  salt  i)roduction.  With  this 
object  the  Standard  Salt  and  Alkali  Company  has  established  at  Edithburph  one  of  the 
lirst  plants  to  operate  in  Australia  for  the  i)roduction  of  alkalies,  caustic  s(»da,  etc.,  and 
jirodurts  extensively  used  in  the  soaj»,  jjl"^^.  textih',  jiaper,   and   other  tra<les. 

The  iminenH4>  iniportanee  of  evaporation  in  the  salt  industry  is  worthy  of  notice, 
:tnd  is  larjjely  responsible  for  the  ease  with  which  South  .Xu'^tralia  can  work  her  salt 
lake  and  jcypsum  depobits,  which  are  of  a  * '  nia^jnitude,  purity,  .iiid  accessibility 
unrivalled  in  Australia."  M(»st  of  the  state  ijoswsses  an  evaporation  of  from  .'0  to  100 
inches  a  year,  or  deductiiiR  rainfall,  of  from  :tO  to  80  inches.  The  K>»lf»  penetrate  far 
into  the  hijfh  evap<»ration  rejfions,  and  j»rovide  both  sea  transport,  and  water  for  solar 
.  iporation  from  .^0  per  cent,  to  '»()  j»er  cent,  more  saline  th.^n  ocean  water.  .\t  present 
.^.  ifh  Australia  ea^ilv  predominates  in  the  salt  markets  of  the  Commonwealth,  and  a§ 
the  <Kt;it.  Jias  (.ver  six  million  tons  of  lake  salt  alom-  in  >i>rht.  without  <ountin^:  lake 
H.irt.  tin-  industry  has  great  possibliities.  In  UnO-'JO  tJie  exoort  of  .salt  was  100,000  tons, 
irtrely  for  the  meat  prewrvinj:  industries  in  (Queensland,  New  South  Wales,  and  New 
'/.*  .il.nnd. 


The  Great  Valley  of  South  Australia  25 

bushels  a  year  (14.6  bushels  per  acre),  and  Gawler  (the  Gawler  areaj  1.75 
riiillioji  bushels  per  annum  (14.3  bushel  per  acre).  The  (quantity  produced 
varies  rapidly  with  rainfall.  To  the  north  of  the  valley  the  wheat  areas 
follow  the  isohyets  into  the  hills.  The  regions  in  the  valley  around  Port 
Augusta  only  average  3  bushels  per  acre.  More  detailed  particulars  in 
regard  to  the  A\'}ieat  industry  are  given  in  Chapters  IT  and  VI. 

Other  agi'icultural  industries  are  also  important.  Like  wheat,  they 
vary  with  rainfall,  both  in  type  and  value.  Oats  and  barley,  v»hich  require 
a  somewhat  moister  climate  than  wheat,  are  important  in  the  south. 

Southern  Yorke  peninsula  and  the  GaAvler  area  ]n'()duce  the  chief 
quantities  of  barley,  Yorke  peninsula  of  oats.  Hay  is  also  important  over 
most  of  the  area. 

Fruits  are  mainly  of  the  Mediterranean  type — e.g.,  the  vine,  the 
■orange,  and  the  olive.  The  vine  is  properly  found  on  the  escarpment  edge 
(Chapter  II),  though  i)ractically  all  the  vineyards  lie  below  the  500  ft. 
contour  line  in  the  heavier  rainfall  areas.  The  olive  grows  without 
irrigation  Avherever  rainfall  exceeds  20  inches,  but  has  been  little 
cultivated.  Citrus  fruits  grow  luxuriantly  in  such  areas  as  around 
Salisbury  and  along  the  Torrens,  where  water  sup})lies  are  available.  Such 
fruits  as  peaches,  apricots,  and  nectarines,  which  recpiire  warmth,  flourish. 

Vegetables  similarly  show  the  influence  of  climate.  Peas,  beans,  etc., 
■can  be  grown  in  the  winter,  but  in  the  summer  artificial  water  supply  is 
necessary  if  the  valley  areas  are  to  com|)ete  with  the  neighbouring  hills, 
although  marrows,  melons,  etc.,  can  generally  be  grown  unaided. 

On  the  Avhole,  however,  the  valley  is  not  a  market  gardening  zone. 

The  same  climatic  control  a})plies  to  forestry.  It  has  been  stated  that 
this  industry  can  flourish  anywhere  witliin  the  20  inch  isohyet.  and  parts 
of  the  valley  Avould  probably  be  suitable.  AVlien  South  Australia  was  first 
settled  the  plains  were  heavily  timbered  south  of  Adelaide,  as  such  names 
as  Forestville  and  Black  Forest  suggest,  while  to  the  north  heavy  tind:)er 
was  only  found  along  the  watercourses.  Such  woods  as  existed,  however, 
have  been  rapidl}-  destroyed,  except  on  the  mallee  areas  of  Yorke 
peninsula.  Land,  however,  is  so  valuable  for  wheat  and  pasturing  in  this 
area  that  there  is  little  chance  of  forestry  becoming  an  im])ortant  industry. 

In  regard  to  pasturing,  the  chief  animals  are  cattle  and  sheep,  whose 
distribution  can  be  seen  from  Figs.  10  and  11.  (kittle  are  greatly 
concentrated  in  the  Adelaide  i-egion,  owing  to  the  city  dairying  industry. 
This  area  averaged  about  28,000  ])er  annum  (1916-20)  ;  at  least  five-sixths 
of  the  inimber  were  dairy  cows.  To  the  north  cattle  decrease  rai>idly.  as 
the  land  is  more  highly  valued  for  Avheat  and  sheep.  Thus  the  Gawler 
area  and  northei'n  Yoi-ke  })eninsula  eaeli  averaged  only  7.000  to  8,000  a 
year.  There  are  very  few  in  the  north  of  the  valley.  Sheep  are  far  more 
evenly  distributed  tiian  wheat  or  cattle,  being  h'ss  de])endent  in  this 
region  upon  the  isoliyets  or  nearness  of  the  capital  niarktM.  'llu^  Atlelaidc 
and  (lawler  areas  each  averaged  over  120,000  (19U)-20). 

Ilighei"  u])  the  valley  northern  Yorkt^  ]ieninsula  averaged  about 
200.000,  wliile  ev(Mi    I'onnd    Port    Augusta   over  50.000  wim'c*   found. 

7.    Water  Supply. 

Concent  i-al  ion  of  |)0|)nlat  ion.  snch  as  exists  in  the  great  valley,  where 
1he  gi-eatei-  portion  of  the  connti-y  has  a  rainfall  of  20  inrln^s  and  under, 
and  most  of  the  fall  oeen?-s  at  oiu*  season  of  the  year,  implies  very 
considerable  water  I'onservat  ion.  As  will  he  shown  in  greater  detail  in 
the  following  chaptei-,  the  highlands  not  only  receive  heavy  rainfall,  mmdi 
of  which  idtinuitely  finds  its  way  to  the  valley,  but  also  provide  catidunent 
areas  and  I'cticulation  by  gravity  foi-  water  conservation  antl  disti'ihution. 
This  is  chiefly  (Effected  hy  the  const i-nction  of  i-esei'voirs.  which  do  much  to 
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iMnnpt'iisat**  fni*  tlio  coiiniarativc  iisclessness  of  tin*  rivtM-s  to  tlir  valU'\ . 
Tli«'  lii«:lilaiuls  aUo  .sup|>Iy  port  inns  ol'  tlif  Adflaitlf  i-t'trioii  with  artesian, 
sub-artrsijiM.  and  jrrouiul  water,  wliicli  sinks  into  the  snrt'arc  on  tin*  hills. 
and  follows  hard  nn'k  down  below  the  plains,  where  it  is  tapped  1»\  wells 
and  bores  at  varions  depths. 


ClIArTKU     11. 
TIIK    (  i:.\  rU'AL    liliillLANDS. 

1 .    Physiography  of  the  Hig^hlands. 

This  area  of  Sonth  Ansti-alia,  whieli  from  liir  point  cf  view  of  primary 
industries  is  prol)al)ly  the  most  imjxn'tant,  is  neitlu'i'  of  ^n'ciit  size  no!- 
altitud«'.  It  contains  some  .lO.OOO  sipiare  miles  of  .')()()  ft.  hnid  only,  and 
nowhere  attains  a  heiirht  (d"  4.0(10  ft.  In  shape  this  division  iiwiy  he  ron|;hl\ 
compared  to  a  eornneopia  or  horn.  In  the  sonth.  Kjin^iaron  Island  foi-ms 
the  point  of  the  horn,  separated  fi'om  the  main  body  of  the  highlands  by 
the  important  Backstairs  Tassajre  "jrap."  Across  this  strait,  on  the 
inainlaiul,  is  a  jrradually  wideninjr  j)latean  fi'om  which  rise  varions  ran«res. 
e.jr..  the  Mould  Lofty,  l^arossa.  and  northei'n  and  southern  Flinders. 
North  (d'  PeterlM»ron«rh  the  ])lateau  divides  into  two  arms,  a  hijrher  area 
on  the  west,  which  follows  the  jrreat  valley  to  the  Lake  p]yre  basin,  and 
a  lower,  stretchinjr  awav  to  the  New  Sonth  AVales  boi-der  in  the  vicinitv 
of  Broken  Hill. 

In  the  south  the  plateau  is  some  30  nnles  wide,  and  reaches  in  Mount 
Lofty  a  heiirht  of  *J,3;>4  ft.  In  the  north  it  is  considei-ably  wider,  and  the 
ranjres  are  of  prreater  heicrht.  Thus  St.  Mary's  Peak,  near  Hawker, 
attains  3,900  ft.,  ami  several  j)eaks  south  (d"  (^m)rn — e.«r..  Moulds  Browir 
and  Reniarkai)le — are  over  3.()0()  ft.  lietween  the  Mount  Lofty.  Barossa. 
ami  the  Southern  Flinders  systems  lies  a  jraj)  of  1,000  ft.  land,  the  Ka|)unda 
{rate,  one  of  the  most  important  economic  i)()ints  in  the  i)hysio'rra|)hy  (d' 
the  state. 

The  eentral  hi«rhlamls  nniiidy  consist  of  ui)lifte(l  bhxdvs  of  an  ancient 
peneplain,  caused  by  the  weatheriu};  of  foi-mer  regions  of  «rreat(M'  heijrht. 
This  wcarinj:  down  is  cai-ried  out  by  such  a«rents  as  rain,  frost,  wind,  ice,  etc.. 
which  waste  the  hijrhlaiuls  away,  and  lead  to  the  transport  of  nuiterial 
from  the  hills  to  the  ]»lains,  and  a  ^'cneral  levellin«r  of  the  surface,  as  in 
eentral  Australia.  In  the  South  Australian  hi^rhlands  a  recent  re-elevation 
has  cM'curred,  and  the  weatherinir  foi-ces  have  not  had  suflieient  tinn*  to  w«'ar 
the  escarpments  or  edpes  into  gentle  sloi)es.  The  peneplain  thus  presents 
steep  scarps  to  the  «rreat  valley  and  less  steep  slop<'s  to  the  .Murray  basin. 
making  comnuinication  rm»st  dinicult.  A^ain,  in  (»lder  highland  areas,  the 
agents  of  denudation  wear  gentle  sloping  valleys  of  great  assistanee  to 
man.  Ice  in  particular  is  very  powerful  in  this  respect.  In  the  central 
highlands,  however,  although  weathering  has  been  effected  by  seasoind 
rivers,  such  as  the  Onkaparinga,  Torrens,  Oawler,  and  Light,  thesi» 
comparatively  young  and  intermittent  streams  have  ordy  suceeedecl  in 
cutting  stee))  gorges  in  the  esear|)ment. 

Kven  in  this  small  area,  however.  ditYcrenees  of  erosion  ai)pear  between 
the  southern  highlands,  rounded  by  a  fair  rainfall,  and  the  Northern 
Flinders  ranges,  with  considerably  sharper  outliin*.  Owing  to  low  altitude 
and  latitude,  ice,  which  could  have  |)rovided  glaciers,  ))ermanent  rivers, 
and  rapid  deinulation,  has  not  been  j)resent  for  long  ages. 
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For  these  reasons  the  central  highlands  affect  man  in  South  Australia,- 
though  to  a  lesser  extent  than  in  other  parts  of  the  Avorld,  where  occur 
greater  mountain  regions,  such  as  the  European  Alps,  Himalayas,  East 
African  plateau,  or  East  Australian  divide.  The  first  three  are  huge 
enough  to  act  as  definite  climatic,  racial,  and  commercial  barriers,  while 
the  last,  though  not  a  racial  bar,  enormously  influences  climate  and 
<iommunications. 

At  the  same  time  the  central  highlands  of  South  Australia  possess 
climatic,  topographical,  commercial,  and  industrial  characteristics 
sufficient  to  provide  striking  contrasts  to  other  South  Australian  regions. 

Note.  The  geological  history  of  tlie  central  highlands  is  of  particular  importance  in 
its  present  effect  on  population.  In  very  early  times  8outh  Australia  stretched  far  to  the 
south,  a)id  to  some  extent  the  main  ranges  ran  east  and  Avest.  These  mountains,  Avhieh 
nvere  largely  Avorn  aAvay  by  tlie  action  of  ice,  can  still  be  traced  near  Victor  Harbour, 
and  on  Kangaroo  Island,  Yorke  peninsula,  Eyre  peninsula,  and  at  other  places.  Early 
glacial  action,  Avhich  operated  from  south  to  nortli  in  sucli  areas  as  the  Inman  A'alley, 
still  affects  population  by  the  rich  boulder-clay  soils  it  has  left  at  Hog  bay,  and  by  the 
Impervious  clays  of  the  Mt.  Compass  SAvamp  lands  and  of  the  salt  pans  of  Yorke 
peninsuhi. 

In  later  times,  in  place  of  these  ranges,  a  plateau  Avas  formed,  stretching  far  to  the 
south  of  the  present  state,  Avith  a  gentle  slope  from  north  to  south.  Great  longitudinal 
valleys  Avere  cut  in  the  area  by  soutliAvard  iloA\ing  riA'ers.  The  valleys  of  these  ' '  dead 
rivers"  still  greatly  influence  human  life  as  eomnuinication  routes.      (Section  4.) 

At  a  still  more  recent  date,  furtiier  movements  elevated  the  Avhole  south  and  east  of 
Australia,  and  depressed  tlie  central  regions.  As  a  result  a  neAV  east-Avest  divide  Avas 
formed  near  Peterborough,  Avhicli  cut  the  old  drainage  off  from  the  sea  and  formed  the 
shalloAV  lakes  of  the  central  depression.  The  plateau  afterwards  broke  into  blocks, 
portions  of  AAdiich  slipped  doAvn  in  troughs,  such  as  the  great  valley  and  ^Murray  basin. 
This  faulting  is  very  obvious  near  Alount  Lofty,  Avliere  WaA^ndey  ridge  represents  the 
old  peneplain,  and  the  Belair-Blackwood,  Glen  Osmond,  and  Adelaide  shelves,  different 
fault  stepsj  while  2,000  feet  below  sea-level  is  another  block  buried  by  marine  and 
highland  de])osits.  These  movements  helped  to  create  the  great  A-alley  ])lains,  and  made 
important  economic  gates  (i.e.,  the  Kapunda  gap)  between  the  Blount  Lofty,  Willunga, 
Barossa  plateaux,  and  similar  blocks  of  the  old  ])eneplain.  Kiver  drainage  w:is  also 
greatly  affected;  such  old  rivers  as  the  Torrens  and  Onkaparinga,  floAving  in  Avell-graded 
valleys,  Avere  uplifted  and  compelled  to  cut  steep  gorges  or  alter  their  courses  to  retain 
outlets  to  the  sea.  Thus  the  Torrens  floA\s  in  its  upper  course  through  its  old  gently 
sloping  valley,  Avhile  in  the  middle  course  it  has  cut  the  deep  Torrens  gorge.  (Section  4.) 
According  to  Professor  Howchin,  the  Onkaparinga.  on  the  other  hand,  lias  left  its  old 
course  doAvn  ^McLaren  Vale  to  Port  Willunga  to  cut  a  difficult  channel  through  rugged 
country  to  Noarlunga.  All  these  changes  have  greatly  affected  man's  industries  and 
communications. 

2.    Coastline  of  the  Highlands. 

Tlic  slioi'c  line  of  the  central  highlands  is  very  short,  and.  liko  nu)st 
])Uiteau  coasts,  causes  [leculiai*  economic  difficulties  to  mankiiul  owing  to 
th(5  fact  that  it  presents  to  the  sea  a  st(H'p,  unbroken  front,  on  the  whole 
witlioul  good  harboiu's  oi-  easy  iiihmd  comuuinications.  Its  rugged  and 
beautiful  scenery,  however,  foiins  a  sli-iking  contrnst  to  ihc  monotony  of 
the  great  valley  coastline. 

Because  of  tiic  naiM-ow  A\i(llli  of  the  phit(*au,  and  its  coastal  plains  on 
the  west,  tin*  ainonnl  of  actual  shoi-eline  is  exceedingly  small,  while, 
owing  to  the  solidai-ity  of  the  soutluM'u  n^gion.  it.  is  practically  luibroken. 
as  is  illustrated  by  Kig.  1,  whei'e  the  .">()()  t't.  contour  liiu*  may  be  s(»(Mi  to 
follow  the  shoi-e  closely,  (»\cept  over  a  poi'tion  of  Kangaroo  Island.  The 
only  |)romising  |)oi-l  is  \'iclor  Ilarboni-,  amongst  the  ancient  granitic  rocks 
of  the  old  east  west  ranges,  though  it  is  possible  that,  within  St.  X'incent 
gulf,  the  "marino"  ai'(>a  could  have  bt'cn  utilized  for  the  construction  of  a 
deep-watei*  |)oi-t  I'oi-  Adelaide.  \i('toi-  Harbour  (1,800  people)  luis  fair 
inland  communications  up  I  he  Ilindmarsh  and  Innuiu  valleys,  and 
satisfactoi\\-  routes  for  rail,  i-oad.  aiul  possibly  canal,  exist  along  the  plain 
to  the  Mui-ray  month  (Kig.  IV  Considei-able  sums  of  money  have  alri^ady 
been  sjhmiI   liei'c,  and  if  further  works  are  can-ied  out   thtM'e  are  prospects 
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of  this  plaiv  ln'cfuuiiijr.  «s  it  naturallv  slhuild.  a  ^rrcat  liarlxmr  for  the 
Murray  haslii.  \\  may  br  noticrjl.  Iiow  rvrr.  that  in  spito  of  its  pojnihirity 
as  a  srasidr  rt'sorl.  futiirr  prospct-ts.  and  i-ivrr  valloys  p(Mit'tratiii«r  tht» 
hintorland.  no  diroct  raihxay  liiir  has  l)r('ii  coiisti-iictiMl  to  Ach'laidc  via 
\Villiin«»a  or  thr  ^f«'ath>^^s. 

:\.    Climate  of  the  HighLands. 

'Vhv  idiinatr  of  thr  ctMitral  lii^ddauds,  like  tliat  of  tlie  ^'reat  valley,  is 
Mediterranean  in  type,  hut,  as  in  most  eh'vated  re«^'ions.  is  eooler  and 
iimister  tlum  the  nei«rhhourin«r  louhmds.  rnfortunatel\-  no  detaih^I 
temperature  map  of  the  stale  is  avaihil)h'.  hnt  it  is  rslimatrd  ihal  lli.' 
soutln'rii  hills  ar»'.  (tn  an  avera«re,  some  1<>'  Iow.t  in  i('mi)erat  ure  than  ihf 
neiirhl)«unMn«j:  plains.  This  is  home  onl  hy  the  tad  that  V\'j.  1'  (Annual 
Temperatur«'  Kan^e)  shows  a  decided  northei'iy  loop  over  the  liijridaiuls, 
indieatintr  a  lowrr  ran<r«'  of  teinpei-at  me  and  inoie  e(jiiahle  eoiiditions.  It 
is  prid)ahle,  however,  tinit  l)otli  in  mean  tempei'ature  ami  I'anj^'e  tln^  vast 
bend  «d'  the  Hijrht  ex«'reises  {greater  intiueiu'e  tlian  tiu'  liijrldaiids.  Apart 
from  iliffereuees  of  tem|)erature,  however,  it  is  certain  tlnit.  as  in  all 
hijridand  areas.  uu>re  rapid  radiation  loads  to  cooler  nii^dits.  This  fact 
larjrely  accounts  for  tin'  jrrowth  of  semi-suhnrhati  ai'cas  in  the  hills 
adjoininjr  the  i-apital. 

The  causes  of  the  South  Austialian  i-ainfall  have  ali'cady  been  ontliiMMl 
in  Chapter  I.  As  in  the  <rreat  valley,  the  main  rainfall  of  tlu'  i)lateaux  is  a 
winter  one,  due  to  the  Antarctic  deprc^ssion  and  westerly  winds.  Also,  as 
in  tin*  <rroat  valb'y,  and  for  similar  reasons,  rainfall  shows  a  marked 
deerease  towards  the  interior;  but  in  this  case  a  new  element,  that  of 
varyinjr  elevation,  is  introduced,  as  the  hill  slopes  or  ranjres  cause  the  air 
blowinj:  athwart  th«'m  to  rise  and  exjiand,  and  as  a  consecpieiu'e  the 
temperature  may  be  icdnced  l)elo\\  d<'W  |)oint  with  cloud  or  rain.  This 
is  clearly  illustrated  liy  Fi^^  4.  which  shows  that  KaiiLraioo  Island  is 
mainly  a  20  inch  area,  and  that  concentric  belts  of  i-ainfall.  'JO  inch.  'J.') 
in<-h,  and  'M)  inch  between  them  cover  the  whole  area  of  tiie  hi<rhlan(U 
from  Backstairs  l*assa«re  to  ttic  Kapunda  tjate.  Of  these  belts, 
the  *J()  in(dj  covci-s  part  (d'  the  «ri-eat  valley  i)lains.  the  12')  inch  closely 
follows  the  escar|)ment  e(l«:e,  whih'  the  JiH  inch  only  embi-aces  the  hi«rhest 
land  (►f  the  Mount  Lofty  and  Baros.sa  rangres.  In  this  aiea  the  heaviest 
rainfall  r)f  the  state  occurs  on  the  hiprhest  point  of  the  south<M-ly  raufres. 
where  Mount  !i(d'ty  summit  averajres  over  47  inches  per  annum.  North 
of  the  Kapunda  jrate,  the  jrreater  part  of  the  hi^dilaml  rainfall  averajres 
from  1.')  inches  to  20  imdies,  until  within  a  few  miles  of  Poi't  Auffusta. 
Her«'  a«rain  the  heaviest  |)recipitat  ion  is  found  <>n  the  hitrhest  land.  Thus 
in  the  hills  around  (,'lare  and  (ie(u-jretown  there  is  a  'JO  inch  area,  which 
exceeds  25  inches  over  a  small  j)art  of  the  former  rejrion.  Between  Port 
Pirie  and  liooleroo  Centre  is  a  sinnlar  district  on  the  western  buttress  ()f 
the  plateau,  where  Mount  Remarkable  rises  over  .'MOO  ft.  North  of  Port 
Aiijfusta  there  is  ordy  one  !'>  inch  area,  in  the  hi^ddands  north  of  Quorn  ; 
the  plateau  and  the  northern  Flinders  ranj;es.  however,  push  the  10  inch 
isohyct  far  int(»  the  intei-ior.*  It  will  be  seen  |)resciitly  that  this 
distribution  of  rainfall  is  the  pi-im-ipal  inHucncc  upon  man  and  his 
industry  in  the  area. 

Not«.  I)«'tailo<l  fiKurcM  iiulifatp  the  iiii|»ortanpe  of  nItitiKic  niul  ilisfniico  frcuii  the 
oj.  1  in  •lecifliii^  the  n-xpeetive  rainfall  of  varioiis  phu-e«<.     ('nh  iiiatiiiK  frnui  a  lino 

dr.,  :u    I'ort    Klliot,   via  the  s«»uth   roast    of    Kangaroo    iMlaml,   t(»    I'ort    Lin«"olii.   ««• 

fin«l  H  !7lea«ly  ^li-ercaJU'  inland,  varied  conMideraMy  l»y  elevation.  Thns  I'ort  Klliot  (altitude 

•The  v.irial.ility  of  thi.s  highland  raint'all  ..ver  tlie  twenty  year>  llHiO-lPH*  may  l»e 
■€>en  from  Fiji.  Ob,  whirh  illustrates  the  fall  in  founty  Htanley,  the  Clare  area.  It  will 
be  notircMl  that  the  extremwi  vary  from  31  inehes  in  1917  to  9  inches  in   1914. 


1/ 

'^/l    ^j-  The  Central  Highlands  29 

77  ft.)  has  a  rainfall  of  24.-3  in.;  Kapunda,  80  miles  (803  ft.j,  19.6  in.;  Peterborough, 
>C/180  miles  (1,747  ft.),  12.9  in.;  Hauker,  200  miles  (1,033  ft.),  11.9  in.;  Beltana,  320 
miles  (77.")  ft.),  9.3  in.  How  important  is  the  effect  of  altitude  may  be  seen  in  the 
vicinity  of  Mount  Lofty,  where  Belair  (1,009  ft.),  Stirling  West  (1,628  ft.),  and  Mount 
Lofty  summit  (2,334  ft.)  have  res])ective  rainfalls  of  28.13  in,  4.1.9  in.,  and  47.3  inc. 
Again,  Clare  (1,300  ft.)  has  24  in.  of  rainfall,  while  Bungaree  (9.10  ft.),  six  miles 
distant,  has  only  22  in.  Similarly,  the  fall  at  Quorn  (961  ft.),  13.4  in.,  can  be  compare^l 
with  that  of  Port  Augusta,  9.3  in. 

4.    Communications  of  the  Hig-hlands. 

The  communieatioiis  of  tlie  central  highlands  illnstrate,  as  nowhere 
else  in  South  Australia,  the  importance  of  natural  features  to  human 
intercourse.  As  has  been  previously  stated,  many  early  settlers  favoured 
the  hills — e.g.,  the  great  explorer  Eyre  had  a  station  at  Kapunda  as  early 
as  1839,  and  the  Moimt  Barker  district  was  settled  by  the  same  year. 
This,  and  the  fact  that  traffic  in  mountainous  areas  is  closely  bound  to  a 
few  natural  routes,  led  to  a  ra]ud  growth  of  highland  communication.  For 
example,  the  main  Mount  Barker  road  was  surveyed  in  1839  and 
completed  in  1841. 

This  road,  the  chief  artery  between  the  capital  and  neighbouring 
plateaux,  is  an  excellent  example  of  highland  communication, 
and  is  typical  of  many  others  that  ascend  the  escari)ment.  In  this  case 
various  routes  converge  across  the  j)lain  to  the  mouth  of  the  valley  carved 
by  the  iWvn  Osmond  creek,  which  is  closely  followed  to  the  "Devil's 
Elbow. ' '  Here  the  new  road  abruptly  leaves  the  valley  bed,  and  winds  round 
the  scar])  face  to  a  level  area,  probably  part  of  the  Blackwood-Belair  slielf. 
From  this  plateau  a  steep  ascent  is  made  to  a  second  shelf  on  the  same 
level  as  the  Waverley  Ridge  i)lateau  mentioned  above.  From  here  tlie 
road  entei's  the  valley  of  the  Aldgate  creek,  which  is  largely  utilized  for 
the  descent  to  the  Onkaparinga  vallc}'.  At  the  "Devil's  Elbow"  may  be 
noted  the  old  road,  which  ascended  a  steep  gully  instead  of  following  tlie 
scarj).  Similar  examples  of  physical  control  are  found  throughout  the 
highlands.  Particularly  interesting  are  the  roads,  whicii  are  in  a  sensf 
dependent  ui)on  the  older  rivei's.  Thus  the  Adelaide-^Iount  Pleasant  road 
for  long  avoided  the  difficult  Torrens  gorge  in  favour  of  a  steep  scarj) 
ascent  and  deep  cutting  at  Tea  Tree  Gully,  but  used  the  ancient  valley  of 
the  up{)er  rivei'  for  many  miles.  Similai'ly,  the  young  course  of  the  lower 
Onkaparinga,  l)elw(»en  Mylor  and  Xoarluuga,  is  useless  for  communication, 
but  the  up|)er  valley  between  Ambleside  and  Woodside  is  of  great  value. 

Railways  are  far  more  dependent  ui)on  |)hysieal  features  than  roads, 
owing  to  the  necessity  foi*  easier  gradients  and  curves.  Tlu^  highland 
railways  of  the  state  demonstrate  \\\c  fai't  tlmt  ditlii-ulties  of 
conununication  are  c()nsid(M'abl(\  but  less  sevtM'e  than  in  numy  nu)untain 
areas.  In  South  Australia  three  great  railways  cross  the  divicK*  fi-om  west 
to  east  within  a  distanc(^  of  a  hundred  mihvs.  while  the  nunn  northern  line 
actually  ignores  the  gi-eat  vall(\v  and  follows  the  well-watered  highland 
region  from  Ilamley  Bridge  to  Leigh's  Creek,  a  distance  of  120  miles. 
Tliis  may  be  eompjired  with  the  eastet-n  Australian  highlands,  wliere  only 
five  I'ailwnys  ci'oss  the  dixide  between  Melbourne  and  Brisbane  (over  SOO 
miles),  and  where,  even  in  much  of  tin*  coastal  regiiui.  lat(M*al  railway 
communication  is  impossible. 

Notwithstanding  tluvse  facts.  thi>  dillieulties  of  railway  tMigineers  in 
the  central  highlands  li.ixc  been  considerable.  On  the  whole,  tlie  castiMMi 
scarp  has  been  (>asier  to  ti'a\<M-se  than  the  western,  and  the  northern 
iiighlands  than  I  he  southern.  Thus  th(>  Port  Flliot-Cioolwa  Iramwax 
reached  Stratliall)yii  fi-om  the  south  east  in  1S()S.  whereas  the  western 
scarp  was  not  crossed  by  the  lunin  Ad(^laide-Mell)ourne  line  till  18S3. 
Again,  while  the  lattcu*  line  takes  eight  tunnels  to  ascend  1,()()0  ft.,  the 
northern  line  can  reach  a  height  of  *J,()()()  ft.  without  a  single  tunnel  by 


:() 


1  he  Cciur.il   1  li<jlil.iiuls 


\hv  use  ot  ioM^iHi(liii;il  vallrvs  ct'catrd  l»\  the  (irad  livcis  iiiciil  inncd 
ahovr  (SiM'tinii  1  1. 

The  mail)  linos  crossinjr  \\\v  ('scar|ni\ont  aw  nt*  .'>  t"t.  -^  in.  j^au^'r  in  tin* 
Mdunt  Lofty  ami  Harossa  K'aiij^rs.  and  '.\  ft.  (J  in.  in  the  Klindcrs  aiu'a.  It 
is  siniicwlia*  I'urious  that  tlic  l)r('aU  of  ;raujri*  in  tin*  highlands  rrci'owie) 
orcurs  fully  80  inilos  fui'tluT  north  than  in  thr  «rr«'at  valley  (  Haniloy 
HF'id«:«'i.  The  fertile  southern  areas  are  \\<'ll  served  cxrciit  in  the  extreme 
south,  and  branch  lines  are  s|)rinirin*r  up  e.;^..  to  Mount  Pleasant, 
Aiijjaston.  and  S|>aldin«;. 

The  railway  lines  of  tiie  hi«rhlan(ls  illustrate  inucli  the  same  physical 
eontnd  as  do  roa<ls.  Ileiu'e  the  main  Adelaide-MeihouiMie  line  is  a  scarp 
railway  as  far  as  the  Ulaekwood-Belair  |)Iateau.  tunnellin;j:  throu«,di 
the  spurs  and  erossinj;  the  deep  irullies  on  embankments.  After  a 
comparatively  simple  |)ath  across  this  pleateau  (e.j^.,  the  straijrht  inilc), 
it  follows  the  Lonvr  (Jully  and  rn|)ei-  Sturt  valley  throutrh  the  Mount 
Lofty  station  «rap  to  the  Ald«.Mte  creek  and  ()nka})aringa  valleys.  The 
iinporti'neo  of  tin*  Kapnnda  «rate  to  the  .Morjran  railway,  and  of  the 
I*i<-hiri<-hi  pass  to  the  Port  An«,'Usta-Quoi'n  line,  has  already  been 
iiH'ntioued, 

.').    Population  and  Industries  of  the  Highlands. 

I>isti*ibution  (d'  population  in  this  re<zion  dit'fei-s  «r?'eatlr  from  that  of 
the  {xreat  valley.  In  the  former  ai'ca  coastal  j)Iains.  fair  harboui's,  and 
oponomie  minerals  have  led  to  dense  concentration  of  j)oj)ulation  in 
favourabl-'  centres,  but  whei'eas  tlu'se  are  missinjr  in  the  latter  I'e^'ion  a 
liijrher  rainfall  and  exceedin^dy  fertile  soil  have  led  to  a  very  considerable 
settlement   by  an  a;:!'icultural  a?id  pastoral  j)oi)ulati()n.      (Figr.  7.) 

Of  tliis  settlement  rainfall  is  the  chief  c()ntrollin«r  factor,  owinj;  to  its 
inriuence  on  afrricidture  and  pasturing:.  Scattered  over  the  area  are,  of 
<*onrse,  siiudi  towns,  which  occujjy  favourable  |)ositions  for  the  collei*tion 
of  local  products  (.r  th<'  distribution  of  impoiK'd  ^'oods.  These  may  be 
railway  junctions  and  centres,  etc.,  c.jj:.  Peterl)orou«rh  (2,'J()()),  Strathalbyn 
(1,000).  .Jamestown  M.-tOO),  Eudunda,  etc..  or  simply  road  centres  (cji:., 
Eehunjra'.  One  or  two  whicdi  have  ariseti  primarily  as  mining  centres 
(e.«f..  Hurra.  1,S(M),  and  Kapnnda,  l.bOO)  ha\e  become  important 
ajrrieultural  af^l  pastoial  towns  (cf.  PjcndiLH).  I>allarat,  etc.).  In  a  few 
eases  als!)  centres  which  have  particuiai"  local  facilities,  enjra^e  in 
manufactui'(> — e.jr.,  the  wollen  indnsliics  i)\'  Tweedvale,  tin-  tlonr  millinjir 
of  Truro,  and  nine  distillinjj  of  An^'aston.  Practically  all  uumufactures, 
like  the  three  nu'n'ione*!  above,  are  concciiie<l  with  priuuiry  pioduction. 
Outside  these  small  c(  ntres  of  density,  it  may  be  sa'd  that  population  is 
Scattered  accoi-diu!^  to  the  main  {ijrricultural  and  pastoral  pursuits, 
apri"ulture.' as  in  'he  «jrei'.*  '.alley,  supportiiij:  !no?-e  j>rople  to  the  s(piaro 
mile  tha?i  |)asturin«r.  Owifi*,'  In^wever  to  the  prevalence  cd'  mixed  fa)iiiin«: 
it  is  (lifticult  to  «*aleulate  the  relative  eft'eet  of  these  |)ursuits. 

The  main  a^iricultural  industry  of  the  central  highlands  is  wheat 
j^rowinjr.  and  the  area  produj'cs  more  wheat  than  any  other  j^eoj^raphical 
division  of  the  state.  Tin*  rejrion  is  one  of  the  most  suitable  areas  in  the 
world  for  the  industry,  as  the  .soil  »M»nsists  largely  of  fertile  loam — a 
mixture  of  clay  and  humous  matter  while  rainfall  is  usually  suflicient  for 
the  crop,  but  not  heavy  enou|;h  to  wash  the  nutriment   from  the  j;i-ound. 

Wheat  recpiires  rain  after  plantinjj,  warm  simj  when  ripeninjr,  aiul  a 
firm  .soil  to  siif)port  the  heavy  head  when  the  corn  is  in  tlu'  ear.  South 
Australia,  with  its  warm  dry  sununers  and  mild  nioist  winters,  ideallj 
fulfils  these  conditions.  The  land  is  phiu^died  when  scd'tened  by  the 
autumn  rains,  the  prain  sown  in  the  early  winter,  and.  after  beinj^  watered 
by  the  winter  and  sprinj;  rainfalls,  is  reaped  in  the  heat  of  DeeiMuber  and 
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January,  full  benefit  being  thus  derived  from  the  Mediterranean  climate. 
Besides  these  factors,  the  wheat-grower  has,  in  many  cases,  the  advantages 
of  quantity  production  with  scientific  machiner}',  such  as  multifurrow 
ploughs,  cultivators,  drills,  strippers,  and  harvesters.  Two  of  these 
inventions,  the  stump-jumping  plough,  which  saves  the  heavy  expense  of 
grubbing  by  rising  over  roots,  and  the  stripper,  are  South  Australian  in 
origin.  With  such  mechanical  aids  it  is  estimated  that  one  man  Avith  a 
team  of  eight  horses  can  work  from  200  to  250  acres  of  wheat  land,  with 
some  little  assistance  at  harvest  time. 

Figs.  8  and  9  illustrate  the  importance  of  the  central  highlands  in 
this  production.  It  will  be  noticed  that  here,  as  in  the  great  valley,  the 
total  return  and  the  yield  per  acre  decrease  with  the  isohyets.  It  can  be 
seen,  however,  that  in  some  cases  local  conditions  alter  this  rule — e.g.,  in 
the  higher  areas  of  the  Mount  Lofty  ranges,  where  neither  soil  nor  climate 
are  suitable.     On  the  whole,  the  richest  wheat  area  of  the  division,  and 


Fig.  VIII.    South  Australian  Wheat  Yield.  1915-16     1919-20.    Each  dot  represents  an  annual 

average  production  of  approximately  2()(),000  bushels.     .As  far  as  possible  the  dots  are 

placed  in  the  portion  of  the  counties  where  the  c.iief  yiehi  occurred.     (Based  on  South 

Australian  Statistical  Ke^ister.     W.  L.  Johnston.  Government  Statist.! 

indeed  ul'  tlic  state,  is  the  iH'gioii  ot"  the  hi^lihmds  bftwceii  Kinluuda  and 
Peterborough.  Here  two  I'ounties,  w  liuii  are  inainl_\  in  the  hills — Victoria 
and  Stanley— each  averaged  between  I^.OOO.OOO  and  4.(){)(),(U)0  bnshel.s  a 
year  (191()-20),  a  return  of  o\cr  17  bushels  per  acr(\  Northern  Yorke 
l)eninsula  (.S.f)  million  bushels  pe?-  annum,  14.0  busln^ls  to  the  acre)  alone 
reaches   so    large    a    tola!    in    the   state.     All    over    the    central    liiirhlandR 
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pruiliiction  is  very  lifavy.  Over  most  <»t'  the  western  and  central  pdrtions- 
of  the  plateau,  as  !*ar  north  as  Quorn,  thr  1*M(>  20  avrra«re  yield  per  acre 
ran^reil  from  5>  to  TJ  liushels,  while  n()rth  of  (^noi'n  a  considcraihic  ic^'ion 
produettl  from  7  to  12  bushels  per  acic.  In  noticing'  the  northerly  limits 
of  this  yiehl.  mention  may  he  made  of  (ioyder's  Liin*  of  rainfall,  drawn  hy 
Survevnr-(Jeiieral  (loy<lcr.  who  in   hsii.")  nnii-kcd  <»nt   this  nahiral  honndary 
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Fig.  IX.  South  Australia.  -Wheat  Yield  per  acre.  1915-16  to  1919-20  average.  The  shading 
indicates  the  chief  ix)rtions  of  the  counties  where  the  chief  production  occurred.  The 
yield  jxt  acre  is  that  for  each  county  as  a  whole.     (Based  on  the  fi.^ures  published   by 

\V.  L.  Johnston,  Government  Statist.) 

hotwerii  the  southern  flora  and  the  salt  hush,  hlue  hiish.  and  mallee  country. 
When  the  isohyets  wei-e  pro|)erly  charted  this  line  was  found  to  correspond 
elo.sely  with  tin'  12  inch  line  «d'  rainfall,  and  lias  always  heeii  re«rarde<l  as 
an  f'Xeelleiit  indication  (d'  the  limits  of  safe  wheat  farminpr.  Owinjr, 
however,  to  improved  methrxls  of  cultivation,  such  as  dry  farnnn^  and  the 
ll.s<»  of  siiperphos])hates,  tin*  wheat  zone  has  now  heen  pushed  out  in  many 
areas  to  the  (>  inch  winter  and  10  ineh  annual  raiid'all  is(»liyets. 

After  wheat,  which  is  overwhehnin«rly  the  most  imp<»rtant  ajrricult ural 
ero|>  in  the  highlands,  hay.  barley,  oats,  the  vine,  fruits,  and  vejretables  are 
notj'worthy.  IJke  wheat,  the  distribution  of  these  products  is  nuiiiily 
determined  by  rainfall.  Ihiy,  barh*y,  and  oats  are  found  in  most  of  the 
highland  an>ns,  except  in  the  rejri<ms  ()f  low  rainfall  north  of  (^uorn.  The 
hay,  which  is  nunnly  of  the  wlieaten  ty|>e,  is  irrown  all  throujrh  the  wheat 
diHtriets.  Barley  has  a  .somewhat  similar  distribution,  but  oats  reipiire  a 
eonsideralde  rainfall,  and  are   found   in    larjre  cpiantitics   in    the   southern 
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highlands.     In  the  same  area  field  peas  and  beans  are  grown  in  connection 
with  an  important  pig-reai'ing  and  bacon-curing  industry. 

The  central  highlands  is  the  principal  vine-growing  area  of  South 
Australia,  owing  to  climate  and  other  geographical  factors.  The  industry 
is  one  of  the  most  important  in  the  state,  the  average  annual  wine  output 
(1916-20)  being  475,000  gallons,  valued  at  over  £500,000  a  year.  (Chapter 
VI.)  There  is  also  a  large  production  of  drying  and  table  grapes.  The 
principal  vineyards  lie  along  the  western  slope  of  the  Mount  Lofty  ranges, 
or  are  in  the  Barossa  ranges — e.g.,  the  Tanunda  and  Clare  districts.  The 
controlling  iactor  is  i-ainfall ;  most  of  the  vineyards  are  within  or  near  the 
25  inch  isohyet.  Sloping  land,  which  prevents  stagnant  water  lying  at 
the  roots  of  the  vines,  and  warmth  such  as  is  found  on  the  western  slo])es, 
are  also  imi)ortant.  Most  of  the  grapes  in  these  areas  are  used  for 
wine-making  purposes;  the  drying  industry  is  more  important  in  the 
Murray  basin,  (('hapter  HI.)  Although  wine-making  is  carried  on  in 
the  city  maiuifacturing  area,  the  largest  winei'ies  are  generally  found  on 
the  vineyards  (e.g.,  Seppeltsfield,  near  Greenock,  and  Reynella).  The 
industry  is  one  of  the  oldest  in  the  State;    Reynella  was  founded  in  184(). 

Fruit-growing  in  the  central  highlands  is  similarly  under  geographical 
control.  ()wiiig  to  considerable  climatic  variations,  a  wide  range  of  fruits 
is  found  in  the  area.  On  the  whole,  cool  temperate  fruits — e.g.,  apples, 
pears,  plums,  quinces,  cherries,  and  numerous  kinds  of  berries  (e.g., 
strawberries  on  the  hill  slopes  and  raspberries  in  the  creek  bottoms)  — 
flourish  in  the  cooler,  moister  southern  highlands.  On  the  drier,  warmer 
foothills,  and  in  the  more  northerly  regions,  Mediterranean  fruits — e.g.,  the 
orange,  lemon,  peach,  apricot,  and  fig — are  found.  Nearness  to  the 
capital  is  an  important  factor  in  this  industry,  as  there  is  a  considerable 
market  for  the  fresh  fruits,  both  for  inmiediate  consumption  and  by  jam 
factories  of  the  suburban  manufacturing  areas. 

Mai^ket  gardening,  like  cool  temperate  fruit-growing,  requires  a 
moderate  temperature  and  rainfall,  and  similarly  benefits  from  handy 
markets.  H(Mice  the  industry  is  mainly  important  in  the  southern  highlaiuls, 
which  have  also  the  great  advantage  of  creek  bottoms  containing  dark 
humous  soil,  which  is  excellent  for  vegetable  growing  of  all  descri])tious. 
These  economic  facloi's  have  led  to  an  important  industry  in  such  plact^s  as 
Piccadilly  and  Ti-aidla.  Here  tin*  rainfall,  Avhich  is  almost  sufficient,  can 
l)e  aided  by  th(^  water  of  nnmcM'ous  wells  and  dams  in  the  gully  beds.  The 
main  pi'odncts  are  root  cro])s — i)otatoes,  onions,  turni|)s,  carrots,  etc. — 
pumj)kins,  melons,  tomatoes,  and  green  vegetables.  Adelaide  is,  of  course, 
the  principal  market,  but  there  is  considerable  trade  to  population  cenli-es 
in  arid  regioiis — e.g.,  Broken  Ilill  and  Kalgoorlie. 

Porestr_\-  is  another  indnsti-y  which  is  closely  depiMident  upon  i-limatie 
control.  Ilei'c  again  i-ainfall  is  Ihe  deciding  factor,  for  heavy  timber 
re(jnires  far  more  moisture  than  scrub  lands  or  ste|)pes.  It  has  been 
estimated  that  the  gi-eater  portion  of  the  stale,  with  a  rainfall  of  over  20 
inches,  is  suitable  for  forests,  but  the  highlands,  with  25  inches  to  40  inches, 
are  naturally  \\\r  most  salisfactory  areas,  particularly  as  large  regions  arc 
unsuitable  foi"  agriculture  and  markets  are  fairly  handy.  The  economi«' 
value  of  the  nati\'e  timbei's,  which  ai-e  hardwctods,  was  unl'ort unately  little 
recognizml  by  early  settlers,  and  wasteful  and  ii-revocable  destruction  of 
forests  occuri'cd,  which  have  left  the  state  to  face  enormous  future  imports, 
if  not  an  acute  timbci-  shortage.  Such  a  pros|>ect.  alrt^uly  foretold  by  a 
great  increase  in  prices,  is  a  serious  matter  for  a  si.ile  whos(>  t-oal  resources, 
if  existing,  ai-e  totall\  inide\'eloped.  In  reciMit  yc;ii-s  the  value  of  tin*  forests 
has  received  more  i-et*oguil  ion.  and  a  Woods  and  Forests  DepartnnMit, 
iounded  in  1S75,  has  conserved  forest  ai*eas  and  begun  planting  both  native 
and   exotic    trees.      Tln^    foi-mer,    consisting   (d'    two   grou|)s.    the    eucalypts 
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iiiid  atiicui^,  luivo  jrn'Jit  fconoinic  use,  and  arc  naliirally  suited  to  tlio 
iliiiialr,  ln'iii»^  aide  to  willistand  ^n-cat  lirat  and  (lr(»u<rld,  owiii^'  t(j  Iho 
possfssioii  of  ton};li,  IcatluM^  It'av«s.  which  secrete  oil  or  can  he  slanted  to 
the  rays  of  the  sun.  The  imporlcd  trees  ar«-  niaiidy  |)iiies,  s(d't  woods 
whieli  jrrow  ra|)idly  and  arc  most  useful  for  I  uiiiil  iii-c,  fruit  cases,  and 
many  other  coniinodities.  It  iuis  ••ven  heeii  said  thai  Snnlh  Ausiralia  has 
the  jrrea test   possibilities  in   Atisti-alia  forsoftwocMJ   production. 

In  spite  of  all  e!T<M-ts.  however,  the  f<u-est  areas  arc  iFisijrnificanl,  hy 
far  the  sniaUest  in  any  Australian  state.  The  total  area  at  present  is  only 
3,800.000  acres,  or  l.'/d  pci-  cent,  nf  tin*  whole  state.  This  can  lie  compared 
with  \'ictni-ia,  -0.!)  jxt  cent..  oi-  Australia  as  a  whole,  4.H()  pci*  «'cut.  There 
are  at  present  al)out  40  forest  reserves,  cml>i-aciu«:  lliO.OOO  acres.  As  wotdd 
ho  exp«'et(Hl,  the  most  init)ortanl  of  these  arc  in  I  Ik-  cential  lii^HiIand  area. 
Thus  l?undale<»r  '  S,()00  aci'cs)  and  Wirrahara  (  1S,()()()  acres),  two  of  the 
larjrest   forests  of  the  stati',  ai-c  situated  in  the  hi^dilaiids  cast  of  Ports  IMrio 
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and  Broughton  respectively.  The  former  has  a  rainfall  of  21.6  inches,  the 
latter  of  26.7.  In  the  southern  area  of  heavy  rains  are  Kuitpo.  near 
Meadows  (11,000  acres),  and  Yankalilla.  In  the  hills  the  production  of 
wattle  bark  for  tanning  is  also  an  important  industry.* 


I 

1 
10' 


FiK.  XI.  Distribution  of  Shcei).  1915-16  to  1919-20  average.  Each  dot  represents  the 
approximate  distribution  of  50,000  sheep.  Distribution  is  correct  for  counties,  and  as  far 
as  possibk"  accurate  for  smaller  districts  (hundreds).  Outside  the  county  area  (see  Fig.  IX) 
distribution  can  be  only  roughly  indicated.  (Based  on  figures  published  by  W.  L.  Tohnst(Mi. 

Government  Statist ) 

Pjisturing  in  the  central  liigldands,  ns  in  llic  rest  of  iJic  state,  is  loss 
(lej)eii(leut  upon  heavy  and  certain  rainfall  than  is  a«»:ricullure.  Figs.  10 
iind  11  illustriite,  liowever,  tluit  tlie  region  is  ;i  most  important  one  Vnr 
entile  ;md  slieej).  Distrihution,  as  in  othei*  parts,  sliows  a  gradually 
thiiuiing  northwards  Avith  the  isohyets.  Cattle  vary  fairly  closely  with 
rainfall.  They  are  nuincrons  in  the  hill  areas  ht>hiiid  Adelaide,  where  the 
daii-ying  industry  is  important.     They  an^  also  found  in  large  nnmlxM's  in 

*()u  Kangaroo  Islaiul,  Avliirh  still  I'oiitaiiis  deiiso  sorul)  lands,  two  luiiior  forest 
industries  may  be  noted.  Xantliorrhoea,  or  yat'ka  gum,  is  oollocted,  as  it  contains  picric 
acid,  which  is  ns(>(I  for  varnishes.  l'aicalyi>tus  oil  is  also  distilUMl  fr«nn  the  leaves  of  the 
narrow-loaf  gnni. 
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tln'  \\«'II-\\;il»  red  lii'jlihimls  iiorlli  iiiul  sdiilli  ot"  tin*  tii|til;il.  Mn^i  nf  tlu« 
ri'^inii  lia<l  Irdiii  11  in  II  cjitll*'  lo  the  s«|iijir«'  niilr  illMCilM)).  of  \Nlii<*h  a 
wry  considerable  proixnt  ion   wri"  <laii>    cnws. 

FurtlHM"  iKU'tli  rattle  arc  still  r.iirl>  mmu'roiis.  as  far  as  the  head  of 
Spencer  jrulf-  c.«:..  the  hij^ddands  iinith  and  east  of  Port  Pirie  averaj^e 
about  <)  per  sjpiai-e  mill'.  Here  a«raiii  there  is  a  dairy inj;  iiiduslrv,  and  a 
larjr«*   pr(>portioM   (d*  dairy   eows.      hi    ilie   drier   iiort li»rii    portions   «»f   the 

lli^'hlands   thele   are    l-elatively    few    cattle.    llKHILrll    lllcic    ate   sonic   aloii;_'    the 

Proki'O  liill  railway. 

The  distribution  id"  sheep  in  llic  area  is  less  slron«rly  inHncnced  by 
rainfall  than  that  <d'  cattle.  Thus  the  hi^ddands  scndli  of  the  capital 
(County  llindniarsh)  in  PMb-'JO  avei-a«re(l  some  17r),()()()  |)er  annum  (about 
170  to  the  sipuirc  mile),  while  the  hi«rhlands  to  the  noi'th  around  Kapiunhi 
(County  Lipht)  and  Clare  (County  Staidey)  contained  114,()()()and  •j:)(),()()() 
respectively,  an  a\eia^'c  (d'  about  KIO-ITO  pc)-  s<piare  mile.  Ju  the  north 
there  is  relatively  small  reduction  as  fai-  as  the  head  of  Sj)encer  «rulf ;  thus 
County  Dalhousie  (tlu'  rej^'ion  aitnnid  Orroroo)  averaj^cd  P2(),()0(),  about 
1(H)  to  the  s(puM-e  mih'.  North  (d*  this  density  i-aj)i(lly  decreases.*  The 
principal  flocks  ov«'r  these  ai'cas  are  Merinos,  a  typ<'  developed  in  the 
Mediterranean  climate  of  S|)ain.  and  jx-culiarly  fitted  for  South  .\ustralian 
conditions,  under  Avhich  they  have  produced  an  auuiziu^  wool-carrying 
capacity.  Particulai-Iy  in  the  south,  the  Mei-ino  is  ci-ossed  with  Lincoln 
and  other  meat -carry  injjf  varieties,  in  order  to  |)rocure  a  crossbi-eed  of  value 
both  for  wool  and  meat.  Throu«!:hout  the  area  there  is  an  increasing 
tendency  to  combiiu'  wheat-«rrowin.i;  and  sh<'e|)-i-aisiup:  iu  mixed  fai-miug, 
])articularly  since  it  has  been  found  that  super|)hos])hates  have  improved 
the  nutritive  (puilities  of  the  stubble.  As  in  the  wheat  industry,  scientific 
cro.s.sing,  etc.,  has  enormously  improved  values — e.g.,  the  amount  of  wool 
per  fleece  has  incr«'a.sed  fr«>m  4.4  lbs.  in  1S71  to  7.()  lbs.  (IDIG-'JO  averafre). 

Minerals  are  of  relativ«'ly  snuill  importanee  in  the  central  hijjrhlands,  in 
spite  of  the  age  of  the  roeks  and  exposure  by  denudation.  The  Burra, 
Kapunda,  and  Hliinnan  co|)per  mines  have  been  of  cousidci-able  importance 
in  the  pa.st,  the  fir.st-iunned  j)r()(lueing  nearly  £."),()0(),000  worth  of  ore 
( 184.')-lh77).  Small  (|uantiti<'s  of  irold,  silver,  lead,  bismuth,  clays,  freneh 
chalk,  and  other  minerals  have  been  mined  in  various  places.  p]xisting 
legislation  is.  however,  a  factor  a'j-ainst  the  i)roj)er  ])rospectin«r  of  the 
alienated  highlaml  areas.  Cnfortunately.  no  coal  of  great  eeouomie  value 
has  yet  been  prove<l  in  the  region.  Large  seams  of  brown  coal  exist  at 
Leigh's  Creek,  some  MO  nnles  north  of  Adelaide,  but  [he  coal  is  of  poor 
(piality,  the  overburden  <*onsideral)le,  and  the  cost  of  trans|)()rt  ])rohibitive. 
A  further  lignite  de|)osit  is  being  explored  at  Hope  \'alley,  near  Adelaide. 
The  e<-ononii<'  prospects  of  the  state  will  b«'  enormously  increased  if  it  is 
possible  to  utili/e  such  lignite  deposits  for  the  |)i(Kluction  of  eh'ctric  energy. 
Another  im|)ortant  minei-al  |)roduct  (d"  the  plateaux  is  building  stoiu', 
<juarried  to  a  great  extent  all  over  the  highland  area,  as  can  be  seen  from  the 
fa<-t  that  stone  houses  predominate  in  the  hills,  as  brick  do  in  the  capital 
zoni'.  At  the  siinn*  tinH%  the  stom*  deposits  on  the  highlaiul  scarp  are 
exeecHlingly  valuable  for  the  linildings  and  roads  of  the  lowlands. 

(i.    Water  Conservation. 

As  has  been  stated  in  Cha|)tcr  1.  \Nater  supply  is  one  of  the  greatest 
gifts  of  the  highlands  to  the  lowlands.  In  lands  where  gla<ders,  or  heavy 
and  well-distributed  i-ainfalls,  occur,  this  is  given  by  umans  of  pcreiniial 
livers  and  streams.      In  South   Australia,  where  latitude  and  altitude  ar«' 

'Thfrr  arr,  liowrvrr,  r(»njii«lrrnt>lr  niiinlMTs  of  mIh'cji  Ih\<iihI  tin-  <'ouiit_v  .-irrji?*  in  the 
«astWBr<l  f««r«'p  of  the  )>i>;hlanil<«.  Density  i.««  particularly  inarktil  alduji  tin-  Hroken  Hill 
r»i?nay  line.      (  Fijpi.  1   an«l  11.) 
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low,  and  rainfall  is  seasonal,  niairs  assistance  is  reqnired  to  con^'Tvc  and 
distribute  the  available  supply  in  the  regions  Avhere  it  occurs.  Thus  it  is 
that  reservoirs,  the  most  important  form  of  water  conservation  by  artificial 
means,  are  almost  all  in  the  highlands,  where  the  highest  rainfall,  and 
valleys  for  damming,  are  available.  From  these  areas,  too,  the  supply  can 
be  distributed  by  gravitation. 

As  would  be  expected,  the  largest  reservoirs  are  those  which  supply  the 
dense  population  centres  of  the  great  valley.  There  are,  however,  others, 
which  distribute  water  to  smaller  towns  and  agricultural  areas  in  both 
highlands  and  lowlands.  Fig.  1  shows  how  near  the  highlands  are  the 
chief  population  centres  of  the  great  valley.  In  the  hills  it  may  be  noticed 
that  the  contours  are  very  important,  steep  gullies  being  usually  of  less 
value  for  storage  than  broad,  gently  ■  sloping  valleys.  Thus  neither 
Millbrook  nor  Happy  Valley  are  actually  on  the  courses  of  the  Torrens  or 
Onkaparinga,  but  are  nearby,  and  fed  ))y  tunnels  from  Aveirs  in  these 
riA^ers. 

The  principal  reservoirs  of  the  central  highlands  are  Ha])py  Valley, 
Millbrook,  Hope  Valley,  Barossa,  Warren,  and  Encounter  Bay,  in  the 
Mount  Lofty-Barossa  2r)  inch  rainfall  area  (Figs.  1  and  4)  ;  Bundaleer,  in 
the  20  inch  Clare  region,  and  Beetaloo  in  the  20  inch  area  round  Mount 
Remarkable  (Fig.  ]).  Happy  Valley  (3,200  million  gallons).  ^lillbrook 
(3,650  million  gallons),  Hope  Valle}',  and  Thornton  Park  supply  the 
Adelaide  plains.  The  last  three  are  all  fed  from  the  Torrens.  The  Barossa 
and  Warren  reservoirs,  each  containing  over  1,000  millions  of  gallons, 
supply  the  water  of  the  South  Para  river  to  the  Gawler  and  Kapunda  areas. 
In  the  south  the  Encounter  Bay  reservoir  su implies  Hindmarsh  river  water 
to  the  tourist  resorts  of  Victor  Har])our  and  Port  Elliot  and  to  the  river 
port  of  Goolwa. 

In  the  southern  Flinders  highlands,  Bundaleer  (1,300  million  gallons) 
and  Beetaloo  supply  Port  Pirie  and  the  northern  Yorke  i)eninsula  area, 
where  rainfall  is  from  10  inch  to  15  inch  onh'.  Slightly  to  the  north  the 
Baroota  reservoir  (1,450  million  gallons)  helps  to  supply  Port  Augusta  to 
the  north  and  the  Port  Pirie  svstem  to  the  south. 


(MIAPTER    III. 
TPIE    MTHKAV    BASIN. 

1.    Physiography  and  Climate. 

The  Murray  basin  or  low  land  really  consists  ot"  three  nuiin  economii* 
areas,  the  valley  of  the  river,  llie  wheat  laiuls  of  the  nudlee  and  so  called 
Ninety  Mile  desert,  ami  the  south  eastern  r(>gi()n.  All  these  ar.'as  were  in 
<'omparatively  rec(Mit  times  the  bed  of  a  great  gulf,  into  which  the  Murray 
and  its  tributaries  flowed  by  different  mouths.  Hence  the  wIk^I*^  region 
forms  a.  great  plain,  largely  composed  of  marine  limestone.  The  only 
elevations  of  any  consecpuMice  between  the  sea  and  the  eastern  sweep  of 
the  central  highlands  (Fig.  1)  is  a  group  of  volcanic  hills  in  the  extreme 
south  east,  where  very  recent  volcanic  action  has  occurred.  Mount  Gambler, 
which  is  economically  by  far  the  most  imj^ortaut.  was  an  erupting  voK'ano 
with  three  craters,  which  thrt^w  out  an  accumulation  now  reaching  to  a 
lieight   of  about    (iOO  feet.     At    a   later  date   there  was  a   subsidence,   and 


.'8 


The  Muii.iN    litisiii 


Hhh'  l.akf.  foiitaiiis  s(.m«'  '_*•'>()  t'rrt  of  water,  and  is  of  iriiiiKiist'  valiK'  for 
I't'stTVoir  pmposfs. 

Tllr     (M'Uptiv«>     Hrl-i«Ml      of     lllis      VoIcaiMi      was     (if     VcM'V      slioll      (llir.lt  ioll. 

I»rol»al»ly  «mly  some  nuuiths  tnuaids  the  end  of  a  year,  and  tlu'  ash  was 
only  <-arri<'d  ovit  soiih'  twenty  live  scjuaiM*  miles.  These  ash  deposits^ 
however,  now  fnnu  very  lich  soils.  Other  rejrions  where  xoleaine  aetioii 
has  oeeiirred  are  Mounts  Huvv  (  7.'>0  feet  ^  (Irahani.  and  Srhlank. 
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THE    LOWER   MURRAY 


Fig.  XII.    The  Lower  Murray,  showing  Irrigation  Areas. 
(Compiled  by  Charles  Fenner,  D.Sc.,  F.G.S.) 

The  rest  of  the  area  is  of  very  sli^lit  elevatioii:  the  .Mniray,  where  it 
enters  th«"  state,  is  only  'M  feet  aljove  the  sea-level  at  snnniier  level,  and  at 
Morptii  only  .')  feet.  As  is  to  In*  «*xpeete<l  from  a  suhmarine  f(>rmation, 
nnieh  of  the  soil  is  .sandy,  and  the  lime.stone  in  many  places  is  on  or  near 
the  siirfaee.  !ii  spots,  where  the  subsoil  is  retentive,  swamps  are  formed 
'e.jr.,  near  Naraer»ort<').  Many  of  the.se  areas  are  heinj;  drained  for 
ajrrieidtnre.  Owin^  to  re<'ent  I'levation  of  the  <-oast  there  is  a  ntnnber  of 
shallow  lakes  alonp  the  shore  lini?— e.g.,  the  Cooronjf,  Lakes  Kyre,  Kobe,  ete. 
rnfortunat«»lv  tliev  are  siilt.  and  of  no  nuderial  value. 


The  Murray  Basin  *  39 

The  Murray  has  reached  its  base  level  of  erosion  and  has  ceased  to 
deepen  its  bed.  The  upper  part  of  the  river,  from  the  border  to  Overland 
Corner,  occupies  a  valley  from  21  to  6  miles  in  width,  bounded  by  cliffs  of 
riverborne  gravels  and  muds.  Here  occur  the  great  south  (Pya]^)  and 
north  west  bends,  Avhich  will  contain  large  irrigation  areas  when  the  new 
schemes  are  completed.  (Fig.  12.)  Tn  this  region  the  river  winds  through 
extensive  flats,  with  numerous  backwaters  and  creeks.  Near  Overland 
Corner  is  Lake  Bonney  (Section  3),  while  just  across  the  New  South  Wales 
border  is  Lake  Victoria,  whose  waters  have  l)een  allotted  to  South  Australia 
under  the  interstate  scheme.  From  Overland  Corner  to  Wellington  the 
valley  contracts  to  a  narrow  gorge  about  a  mile  in  width,  with  steep,  high 
cliffs  of  marine  limestone.  Near  Wellington  the  river  enters  shallow 
coastal  lakes  caused  b}^  a  recent  elevation  of  the  shoreline.  These  lakes — 
Alexandrina,  Albert,  and  the  Coorong  —  are  partly  salt,  and  are 
unfortunately  of*  little  importance.  Below  them  is  the  mouth,  blocked 
by  a  sand  bar,  on  which  are  dangerous  breakers  and  only  12  feet  of  water. 
This  outlet  has  no  heavy  tides  to  keep  it  scoured,  aud  changes  its  position 
in  the  moving  sand.  Expei'ts,  from  Colonel  Light  onwards,  have  vi(»wed 
with  doubt  any  suggestion  of  an  ocean  harbour  in  the  immediate  vicinity 
of  such  a  mouth.  It  is  a  grave  misfortune  to  Australia  in  general,  and 
South  Australia  in  particular,  that  the  gi'catt^st  economic  v'wcv  of  the 
commonwealth  should  have  so  poor  an  outlet. 

The  climate  of  the  Murray  basin  is  similar  in  its  causes  and  type  to 
that  of  the  rest  of  southern  South  Australia.  The  tem])eratuiH'  of  tlu 
coastal  areas  is  extremely  even ;  Kobe,  a  coast  town,  sui-rouuded  by 
marginal  lakes,  has  a  range  of  only  13.9°  F.,  the  loAvi'st  in  the  State.  (Fig. 
2.)  With  such  a  climate  this  town  would  l)e  one  of  the  leading  sinnmer 
health  resorts  were  reasonal)le  communication  facilities  available.  Inland, 
rang(»  ra])i(lly  iiK-reases,  and  reaches  over  2')°  F.  in  the  extreme  north  of 
the  basin.  Owing  to  absence  of  variations  in  altitude,  rainfall  tiecreases 
across  the  region  with  great  regularity.  In  the  extrenu'  south  an  area  of 
nearly  3,000  scjuare  miles  receives  a  rainfall  of  from  25  to  30  inches,  with  a 
i-elial)ility  which  demonstrates  how  greatly  the  state  suffers  from  the  loss 
of  its  southern  extension  in  long  ages  past.  North  of  the  25  inch  belt  is  a 
20  inch  area,  bounded  by  the  Adelaidc^-Melboui-ne  i-ailway.  aiui  embracing 
at  least  another  (),()00  s(iuare  miles  of  country.  Similarly,  the  15  inch  line 
has  been  closely  followed  by  the  Piiniaroo  railway,  while  the  10  inch  isohyet 
is  in  the  vicinity  of  the  Mnrray,  so  1hat  the  vall(\v  of  tlu^  river  anil  tlu^ 
land  northwards  is  arid. 

It  will  be  seen  ^S(H'tion  4)  that  such  a  (list  ribnl  ion  of  rainfall  has  a 
nuirked  effeel    on   |)opnla1  ioii   and   industries. 

2.    Coastline  and  Communications. 

Tlie  coastline  of  the  ALii-ray  basin  re))resenis  all  the  difliculties  of  a 
r(M'ently  elevated  shoi-eline.  Tin*  coastal  region  fi-oni  Kneonntej-  Hay  to 
lh(*  \'ict()rian  boi'der  has  been  raisi^l  in  eoiupai-at  ively  rei'enl  tinn\s.  and 
sandhills  and  sandstone  pi'(>sent  a  poor  economic  front  to  the  sea.  (hi  the 
whole  sliorelin(\  Kingston,  l\o!)t\  I>(>aehport,  and  Tort  MacDonnell  are  tin* 
only  |)()ssible  harboni's,  and  these  are  all  ex|)ose(l  and  far  ft'om  satisfactory 
poi'ts.  The  Mnri'ay  nKuith,  as  mentioned  aboxe.  is  im|>assib|c  for  large 
shipping. 

Inland  coninninieal  ions  ai'e  more  satisfactory,  but  none  the  less  ])eculiar. 
Althongh  sleainei-s  have  navigated  the  MniM-ay  since  1853.  tin'  ilevelopmeiU 
of  the  river  ilie  gt>ogi-a|)hical  outb^t  for  the  prodncts  of  the  ai'ea — luis  been 
fatally  handicapped  i)y  the  failnre  of  a  com))rehensive  scluMne  of  locking, 
inchiding  the  const  riict  ion  of  a  good  artificial  hai-bonr  on  FnconntiM*  Uay. 
J  low  diflicnll   is  the  conrse  of  development   may  ho  jndged  from  the  report 
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of  a  Hniird  (»r  Kii«fiii(M'rs  appnintt'd  l»y  the  slatos  of  New  South  Wales, 
\'iftoria.  and  South  Australia  in  1IM.'{.  ih.il  "llic  iiitocsts  ol'  ii-i'i^Mt  i(Mi  wiTf 
nioi't'  iiupoi'taiil  than  tliosf  of  uavi|j:at  ion. " '  and  thai  "the  lu-avy  oxpcuse 
of  nuiiutainiu«r  tho  hittor  is  not  warrautrd."  'The  ditVuult  y  tA'  iit  iliziii};  rivor 
transport  has  \nu'\\  a  reason  for  tin*  aina/in^  «rin\vtli  of  raili'oads  in  thr  area, 
more  part icuhirly  sinc«'  the  inalh'c  hinds  have  Ixm'u  opened  up  for  wheat. 
Two  main  hroail-^^auj^e  i-ailways  cross  the  lii^i-hUinds  to  tlie  hasin,  the 
Ad«'laide-Mellmurne  route.  whi<li  ini'fls  the  ri\ei-  at  .Miinax  l^rid^re,  'I'aih'Ui 
l?end.  and  (Jonlwa  '  l*'i^'.  1'.  and  the  nort  h  rasl  ci-n  line,  which  coiniects  to 
the  river  port  (d"  .Moi"«;an.  Ki'om  'Pailem  liend  a  considerahle  system  of 
hroad-jraujre  lines  has  heen  pushed  iioi-th  to  the  rixci*  s<'ttl(»monts,  and 
cast  to  the  wheat  lands  neai-  the  1')  inch  isohyet.  From  Wolseley,  on  the 
horder.  a  '\  ft.  (i  in.  line  s«M\es  tin-  Xaracoorte-Mount  (iamhier  ai'ea.  witit 
extensions  \i)  the  seaports  of  Kinijrston  and  Heachport.  The  South  Kast 
has  IniiLT  desired  railway  cmnu'ction  with  \  icioria.  and  this  has  now 
hccn  ctVected  hy  hroad  «xauj^('  to  Poi'tland,  altiiou^di  the  connection  to  the 
South  Australian  system  renunns  .'i  ft.  li  in.  Much  attention  has  heen 
jriven  to  the  commuideations  of  the  whole  hasin  i*cccntly.  particularly  m 
reirard  to  money  voted  hy  |)ai-liament  for  wo!-ks  at  \'ietj)r  Ilarhour.  It  is 
iu>te\vortliy  that  a  eonnnission  has  lately  i-e|)orte(l  in  favour  of  eontinuin«r 
tile  policy  of  hauliuL'  the  |)i-oducts  of  the  area  over  the  hi^ddands  to  Poi"t 
Adelaide.  The  adoption  of  a  true  economic  policy  in  accordance  with 
«reo«rraphic  conditions  is  still  iti  the  halance,  hut  there  is  little  douht  that  the 
future  outlet  (d'  the  ^'rcat  wheat  districts  and  the  irri<ration  settlements 
rapidly  sprin^nnir  u|)  in  the  ai-ea  must  he  an  artificial  harbour  on  the 
Murray  hasin  side  (d"  the  hiirhlands. 

:i.    Irrigation. 

The  lon«r-del)ate(l  (pu'stion  of  the  res|)ective  ri^rhts  of  Xew  South  Wales, 
\'ictoria.  and  South  Australia  to  the  Murray  watei-s  was  settled  hy  th(» 
Murray  Waters  Act  of  lIMo.  Hy  ari-an«renH'nt  hetwecMi  these  states  a  .joint 
commission  was  appointed  in  conjunction  with  the  commonwealth  to  carry 
out  certain  works  which  would  ensui'c  a  re«rular  water  supply  and  the 
development  of  Vast  ii-ri«rat  i(»n  areas.  Tudei-  the  ajjrrcenu'Ut.  N'ictoria  and 
Xew  South  Wales  ai'e  c(»nst  iiict  in^*-  the  ^n'cat  Hume  rosorvoij-  on  the  u|)|)er 
Murray.  Xcw  South  Wales  has  handed  Lake  N'ictoria  to  South  Austi-alia 
as  a  stora^'c  area,  and  oni-  <rovernment  is  huildiu};  locks  at  this  place  and 
on  the  Murray  itself,  hoth  in  \'ict(>ria  and  in  its  own  territory.  ( Fijr.  1*2.) 
No.  1  Lock  at  I'lanchetown  is  ah'cady  completed.  The  total  schenu'  will 
cost  nearly  t!."), ODD. (KM),  <d' which  t he  ( 'onunonwealth  (Jovei-nment  will  provide 
£Ln()(), ()()()  and  the  state  jrovei-nmeiits  the  remainder.  The  nppei*  .Murray 
storajre  will  j;ive  a  jrnod  flow   helow    .\lltuiy,  except  dnriMjr  severe  di-oujrhts. 

In  South  Austialia  it  is  cstinuitcd  that  m*arly  :^()().()()n  acres  of  land 
will  he  reclaimed  (m-  hrou^rht  un<lci'  iri'iLMtion.  including:  40, (MM)  acres  of 
dairyinjr  land,  which  can  he  «:aine(l  from  Lake  Albert,  and  7r),000  from 
Lake  Alexandrina.  Many  iiiijjration  areas  are  already  in  operation  above 
Morgan — i.e..  Waikerie.  Mo(U'<M)k.  Cobdo^da.  I»eiri  'including'  Lake 
IJoruiev),  Kenmark,  and  Kal  Kal  (the  proposed  ('hatVe\  ii-iij;ation  district). 
Ual-Hal.  Cobdo^la.  and  Bei-ii  will  in  future  contain  respectively  lOO.OOO, 
.'{(),()(M),  and  h,(MM)  acres  of  tirst-chus.s  irri^Mted  laud.  South  of  Mor^'an  are 
many  .small  irrijration  areas  and  reclaimed  swamps-  «•.«;.,  the  Wellinizton 
estate,  just  above  Laki*  Albert  <  1*J.(MM)  acres).  The  prospects  of  these 
s<»ttlenients  are  <*onsiderabIe.  The  rt>claimed  lands  consist  of  peaty  soils 
eomfin^i-d  of  rich  river  silt,  and  are  cnniu'Utly  titt«Mi  f(U'  the  ;:i-owth  of 
fo^ldcrs  and  ve^'etables.  The  soils  <d"  the  irri^rable  lands  have  already- 
proved   Hiiitable    for    the    [)ro<hietion    of    numerous    Mediterranean    fruits. 
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while  the  long,  dry  summers  provide  excellent  conditions   for   the   fruit 
drying  industries. 

4.    Population  and  Industries. 

The  distribution  of  population  in  the  Murrcn^  basin  offers  some- 
important  examples  of  geographical  control.  As  there  is  little  manufacture 
or  mining,  there  are  few  areas  of  fair  concentration,  except  in  very  fertile 
regions,  such  as  Mount  Gambler  and  the  Murray  irrigation  settlements,  or 
on  the  main  lines  of  communication.  Fig.  8  shows  that  the  course  of  the 
stream  can  be  followed  by  population  dots  marking  the  settlements  in  its 
valley.  From  the  border  seawards  the  (ihief  of  these  are  Renmark,  Pyap, 
Berri,  Morgan,  Murray  Bridge,  and  Goolwa.  Some  centres  (e.g.,  Renmark, 
Berri,  etc.)  owe  their  importance  to  irrigation,  others  are  primarily  centres 
of  communication.  Thus  Morgan,  Murray  Bi-idge,  and  Goolwa  are  river- 
ports,  where  the  three  main  lines  touch  the  river.* 

Railways  in  the  newly-developed  wheat  lands  of  the  malice  area  have 
similarly  followed  population  dots.  In  this  district  the  chief  centres  are 
Pinnaroo,  Lameroo,  and  Karoonda,  all  of  which  are  On  or  near  the  15  inch 
isohj^et.  Tailem  Bend  is  a  rapidly  growing  rail  and  river  junction  on  the 
edge  of  the  Ninety  Mile  desert.  T'p  to  the  pi'es(^nt,  however.  po]^ulation  in 
these  wheat  lands  is  scattei-ed. 

The  south-eastern  district  shows  a  somewhat  similar  distribution.  The 
main  railway  has  followed  the  better  country  near  the  Victorian  border, 
and  j)opulation  is  fairly  concentrated  from  the  north  to  the  south  in  this 
region.  In  the  well-watered  Mount  Gambler  area  a  considerable  agricultural 
and  pastoral  popidation  is  found,  and  there  are  fair  concentrations  due  to 
similar  industries  at  Naracoorte,  Penola,  Boi'dertown,  and  ^lilliceiit,  and 
in  the  seaports  of  Kingston  and  Beachport.  It  will  be  noticed  again  that 
the  course  of  the  branch  lines  to  these  places  have  followed  the  population 
dots. 

The  industries  of  the  area  are  strongly  influenced  by  raiufall  and 
geological  factors.  As  the  greater  portion  of  the  basin  consists  of  riu-ent 
marine  sediments,  mineral  wealth  is  of  little  imi)()rtance,  with  the  exceptioir 
of  the  lignite  now  being  explored  at  Moorlands.  This  brown  con!  deposit, 
which  is  of  fair  (piality,  may,  if  extensive,  convert  the  neighbouring  river 
port  of  Tailem  Bend  into  a  nuniufacturing  centre,  even  if  insufKcieut  to 
supply  Adelaide  with  electric  power.  Another  important  industry  which 
can  be  developed  in  the  iwcii  is  forestry,  foi"  which  much  of  the  country, 
as  far  north  as  the  20  inch  isohyet,  is  suited.  Already  i'ort^sts  have  bi»en 
planted  in  the  disi  rict- -e.g.,  at  Mount  Uwvv  (20,()()()  acres,  the  largt'st 
forest  in  the  state)  —  and  sawmills  are  successfully  at  A\oi-k. 

Agriculture  and  |)asturing  are  however  at  pi'csent  the  main  industrii's. 
Wheat  is  the  princij)al  agricidtural  product,  but  in  this  area  other  crops 
are  of  relatively  gi'cater  importance  than   in  any  other  region. 

Figs.  8  and  !)  illusjrah^  the  wheat  production.  l>y  far  ihe  greatest 
([uanlity  comes  from  tin*  jnaHee  lands  south  ol'  the  Mn.i-ray,  where  two 
counties,  Ghandos  h-oniui  Pinnaroo  and  Lanicroo^  and  .\lfreil  (south  oi" 
Loxton)  averaged  o^.-ei-  a  million  bushels  per  aininm  in  1!)l()-20.  AllxM't 
(south  of  Waik(M-ie)  a\'eragcd  SOO.OOO  buslu'ls.  Fair  (piantitii's  of  wheat 
ai'c,  how(*ver,  grown  o\ci-  much  ol"  the  1.")  inch  area. 

In  |)roduction  pei*  acre  the  yield  varies  closely  with  i-ainfall.  The 
2.")  inch  -)U)  inch  southern  region  is  by  far  the  richest  (Di.S  bushels  per 
aci-e),  but  an  average  of  11  bushels  is  obtained  over  most  of  the  'JO  inch 
area.  On  the  cleared  nnillee  lands,  between  the  !.">  inch  and  *J0  inch  isohyets, 
an  average  yield  oi'  (i  to  ?)  bushels  is  found,  but   it   must  be  remembered  that 

*Of  theai',  M()rjj;ai»  is  an  oxi'cllciit  example  of  a  "  lu'iul  "  town,  i.e.,  a  plaec  wliich 
owes  its  rise  to  the  eeoiumiie  iniportanee  of  its  position  km  tin*  bend  of  m   riviT. 
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i'litNip  land  aiul  \n\*:r  lioldinjrs  lunkr  protils  as  lii«rli  as  in  moi-c  pi-odn.-t  iv<* 
anas,  wluTr  land  is  .'Xpmsivo.  Thf  main  disadvanta^^cs  (d"  ihcsf  inallci' 
lands  arr  oxprnsivr  clcarin'r,  nnrcrtain  rainfall,  heavy  cost  of  hanla},'r  over 
tlu»  Alonnt  lioltv  ran«r<'s.  and  slow  irrowlli  of  a^rricnhnn*  on  \i\v)Xo  ai-eas  on 
piTpctna!  Ii'as«'.  In  iriranl  to  n'lialdlity.  tli.'  rrlnrns  of  Coimly  Crey,  a 
LV>  inrh-:U)  nu-li  an-a.  dnrinir  HUd-'iO  wen-  l.").  1.'),  S.d.  IT).  11  hnshrls  p.-r 
acr.':  those  of  Cluuhlos.  a  1.')  inch  to  'JO  inch  aica.  TJ.  I:'...').  10,  S.  1  l.nslicis 
(rf.   rainfall,   Fijr.   (n\). 

(Jeo^'raphical  control  sliows  even  niort*  sti-onudy  in  lln-  »'ase  of  ciTcals, 
snch  as  hai-ley  an»l  oats,  which  rc(piire  a  heavier  lainfall  and  lower 
hMnperatnre  than  wheat.  The  moist  Monnt  (iamhier  i-e^'ion,  with  its  fertile 
volcanic  soil,  prodn<'es  moi-e  harley  than  any  part  of  the  stale  except 
sonthern  Vorke  peninstila.  and  more  oats  than  any  otiiei-  district.  In  hoth 
oases  tlie  averajT''  was  ahont  *J')  Inishels  to  the  acre  for  lIMd  I'O.  F(»r  similar 
rea.sons  the  area  is  one  of  t he  <j:reat  i-oot  crop  rcLnons  (d"  the  state.  ()nly  the 
Adel.nde  distri'*t  |)roduces  mor«'  potatoes  and  onions.  N'ineyards  ,ii-e  also 
important   in  the  iT)  inch  area  ronnd  Penola. 

Tile  airrienltnral  indnstries  of  the  Murray  valley  lepreseni  production 
in  a  warm  rep:ion,  wIum-c  <leHei<Mit  rainfall  is  supplemented  hy  irri«ration. 
The  products  are  warm  temperate  fruits,  such  as  |)eaches.  apricots, 
sultanas,  curi*ants,  raising.  |)ears,  oranircs.  «rra|)e  spirit,  and  olive  oil.  As 
has  heen  iudicat»'<l  aitove,  these  iVnits  ai-e  lar«i"ely  |)i-odnce(l  in  t!ie  np|)cr 
reaches  from  Mor^^'au  to  the  hoi-dei-.  The  dried  fi'uit  trade  in  currants, 
raisins,  peaches,  a)id  a))ricots  is  vei-y  im|)orlant.  On  the  lower  poi-tion  of 
the  river  fair  (piantilies  of  lucerne  are  «rrown  for  the  dairyitiir  industry. 

Distrihution  of  cattle  and  sheep  is  illustrated  hy  FiL^s.  10  and  11.  liotli 
are  un<ler  «-limatic  control,  hut  rainfall  and  tlie  river  influeiu-e  cattle  to  a 
jrreater  <'.\tent  than  sheep.  The  former  animals  are  most  numerous  in  the 
-wetter  sonthei-n  rcLrious.  The  Mount  (lajiil)iei-  dist  rid  in  1  !M  (i-lM)  ;iveraf2:('(l 
ahont  *J4,()()0  a  year,  a  density  of  about  10  to  the  s(piare  nnle.  Of  these, 
ahont  onedialf  were  dairy  cows.  There  are  comparatively  few  cattle  in  the 
rest  of  the  re«rion,  except  in  connection  with  the  daii'yin«r  of  the  lower 
Afnrray. 

Sheep  are  more  excidy  disti'ihuted  over  the  re}ziou  than  cattle.  tlit>u«:h, 
like  cattle,  they  ai'c  nnu-e  numerous  in  the  south  east  than  elsewhere.  The 
Mount  Gaini)ier  (listriet  avcia^'cd  ahout  4r)(),()()()  (l!)l()-2()).  Kohe.  the  next 
<-ounty  to  the  north,  averaired  over  :{()(), (MM).  Further  north  numhers 
■<lccrea.se  until  in  the  mallee  lands,  and  in  the  dry  re«rions  lound  the  up|)er 
riv(*r,  thi'V  are  comparatively  few.  in  the  malice  tln'  i-eason  is  prohaMy 
thai  wlu'at  farmin«r  is  a  mor<'  protilahle  industry,  as  the  connlry  is  usually 
poor  trra/in^  land. 

The  story  of  tiie  selticMU'Ut  (d"  the  Mui'iay  hasin  illustrates  .Mune 
intert»stiii^r  points  of  jrt'opriaphieal  eonti-ol.  The  importance  of  a  great  river 
valley  in  the  exploration  of  a  new  land  was  well  demonstrated  hy  the  work 
of  Captain  Sturt.  Althonjrli  it  took  '21  years  i  ITNti-lSi:^ )  for  New  South 
Wales  settlers  to  cross  the  (ireat  Divide  hehind  Sydm-y,  Sturt  o|)ened  up 
the  .Murray-Darlinjr  hasin  and  deseendt'd  to  the  mouth  of  the  former  river 
in  three  years  '  1H'JS-1H'{()  ^.  Owiiuj  to  the  ahundance  (d'  hnntinvr  and 
fishing  the  area  was  one  of  the  densest  r«'}ri<Mis  (d'  native  life.  Here  Marker 
met  his  death  at  the  Murray  mouth  in  IH.'il.  and  the  crew  of  the  ".Maria" 
were  mas.sii<'red  in  1H4().  Relies  (d'  formei-  powi'iful  native  triln's  are  still 
found  alonjr  the  river — e.jr.,  at  I'rdnt  McLcay  Mission  Station  on  Lake 
Aiexandriini.      Like   native    fauna    and    Mora,    however,    the   ahori»rines   are 

Fntil  v»Ty  recently  the  history  of  the  Murray  riv«'r  valley  lias 
iMronomically  heen  .somewhat  disiippointing.  In  spite  of  nwmy  <4Tori.s  since 
ihp  time  of  (lovernor  Vounjr  (18.")(M  the  development  of  the  river  valh-y  and 
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Its  outlet  have  been  slow.  River  traffic  iiiereased  from  rai)tain  ('adell's 
first  steam  Yoyage  (1853)  until  1882,  when  it  reached  a  value  of  £1,2()0,()0(), 
but  it  has  fallen  off  greatly  in  recent  years,  owing  perhaps  to  over 
concentration  on  raihvay  expansion.  In  the  same  way  irrigation  settlement 
hardly  i-eached  expectation  until  the  recent  schemes  came  into  operation — 
e.g.,  village  settlements  failed,  with  the  exception  of  Lyrup,  while  the  great 
Chaff ey  irrigation  colony  at  Renmark  has  oidy  flourished  of  recent  years. 

Again,  the  fertile  south-eastern  lands  have  long  shown  an  example  of 
geographical  isolation  from  their  political  capital  in  the  great  valley. 
Journey  by  rail  is  hindered  by  a  break  of  gauge  and  slow  transit  over  a 
long  3  ft. '()  in.  line,  while,  to  the  economic  disadvantage  of  the  state,  no 
metalled  road  has  ever  been  constructed  through  the  Coorong  area.  Small 
wonder  that  one  of  South  Australia's  richest  regions  should  have  long 
looked  to  Victoria  for  interest  and  trade. 


CHAPTER  IV. 

THE  WESTERN  AREAS. 

1.    Physiography  and  Climate. 

The  west  of  the  state  is  a  huge  tableland,  which  is  part  of  the  great 
western  plateau  of  Australia.  From  the  point  of  view  of  human  geography, 
the  region  falls  into  fairly  well-developed  agricultural  and  pastoral  lauds 
on  Eyre  peninsula  and  more  easterly  portions  of  the  coastal  districts,  and 
the  arid  and  little  developed  Nullarbor  plains  and  far  interior.  In  the 
coastal  regions  the  only  zones  over  ')()()  feet  are  two  areas  which  jn-obably 
formed  part  of  the  old  east-west  mountain  system  of  the  state,  the  Gawler 
ranges  occupying  a  fair  stretch  of  country  to  the  south  of  Lake  Gairdner, 
and  a  snudl  .lOO  ft.  region  in  the  south  of  Eyre  })eu insula.  IMuch  of  the 
ai-ea  consists  of  comparatively  recent  raised  sea-floor  (e.g.,  the  Xulhirbor 
plains),  and  hence  limestone  is  frecpiently  on  or  near  the  surface.  There 
are,  however,  many  outcrops  of  the  older  granite.  The  plateau  consists  of 
vei-y  old  rocks,  with  an  average  elevation  of  .lOO-l ,000  feet.  (Fig.  1.) 
From  it  rise  the  Musgrave  and  Everard  ranges,  of  cousiderable  elevation — 
e.g.,  Modut  Woodrotfe  in  the  Musgraves  (5,000  ft.)  and  Mount  lllbillee  in 
the  Everards  (3,000  ft.).  The  Musgrave  are  granite  masses,  broken  by 
l)lains  and  low  ])asses.  The  height  of  these  nu)uutains  is  greatly  obscured 
by  enormous  (piantities  of  waste  rock  and  sand  around  their  bases. 

Climate  shows  the  sjiiue  characteristics  as  iu  tlu'  eastern  poi-lion  of  the 
stnte,  a  steady  decrease  iu  raiufjill.  aud  a  st(^ady  iucn^asc  iu  i(MU|UM*nture 
range  towiirds  the  iuterioi'.  As  iu  other  arenas.  wiut(M"  rainfall  is  tlu* 
controlling  t'actoi-  in  human  indnslry.  Kyi'e  peninsula  is  fairly  well 
watered,  i-eceiving  15  inches  to  "20  inches,  with  a  small  25  inch  region  round 
the  significantly  named  "(Jreen  Patch."  (Fig.  4.)  Variability  from  1!U)0 
to  P)in  is  illustrated  by  Fig.  ()i>.  which  represents  County  Jervois.  the 
Cow(>ll  area.  rnfoiM  luialely.  in  much  of  th(>  peninsula  poor  surface 
conditions  deti'act  great  1_\'  from  the  vahu'  of  the  fall.  To  the  west  the 
(Ji-eat  Australian  Bight  sweeps  the  isohyets  and  isotherms  furtlhu*  north. 
Rainfall,  howcxer,  is  low  and  jxMU'trates  but  little  distance  inland  owing  to 
latitude,  sti'epness  of  the  |)laleau  edgt\  and  the  fact  that  rain-bearing  winds 
unfortuiuitely  blow  from  a  cool  sea  to  a  warm  land,  while  wiiuls  from  inland, 
exc(»|)t  in  monsoonal  conditions,  ai'e  dry.  Willi  an  annual  rainfall  of  10 
inches  and  annual  tempiM-al  ur(>  range  of  17'^  F..  the  Kuela  climate  a])proaches 
conlinental  conditions,   hdand,  on  the  jtlatean.  rainfall  deci'eascs  rapidlx"  an<l 
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toinpt'ratiir*'  ran;;*'  is  \ «  r v  liiirli.  Ovci-  mii<'li  nt"  t  In-  iii'ca  im  rain  tall  si  a i  ions 
exist.  Imt  llu'  wholf  rri^non  prohal)ly  avcra«r»'s  1'"^^  llian  7  indies  pci-  aiiiimn. 
Pi-ofrssm-  Taylor  has  pniiih'tl  <»ut  that  llic  namiilaiMs  of  tin*  iiitcrinr  liav«' 
no  j'tVt'ft  on  ilimalc.  althou«rli  amoii^'si  tiic  liijjrin'si  in  Anstialia.  Tliis.  he 
foiisidiTs,  is  (hu'  to  lln'ir  location  in  llic  hade  wind  Itilt.  In  ilir  Amies. 
mountains  of  a  luM«.dit  id'  'JO.OOO  feet  in  a  similar  latitude,  have  less  than 
10  inehes  of  annual  rainfall  on  their  hiu:her  slopes.  Ceilaiidy  in  Central 
Austialia  the  I'aet  that  tin*  tra«lesare  i\vy  \vat«'r  di-inUers  would  aeeonut  for 
ai'itlity  o\ei-  vt'ry  hiirh  areas. 

Tlu're  are  no  pernuiiuMit  i-iv«'rs  in  the  whole  area,  owiu;^^  to  the  low  and 
seasonal  rainfall  and  the  porous  luiture  of  the  soil  t)vei-  vast  disti-iets. 
(^reeks  in  tlu'  (Jawler  i-auLres.  for  e\am|)le.  even  in  Hoodtime,  disa|)pear 
within  a  few  nnles.  In  the  north,  the  Alher^^a  I'iver  and  a  few  j'reeks 
oecasionally  disehar«re  into  the  Lake  Kyi-e  hasin.  In  these  cireinustanees 
wat«'i-  eoiiservation  and  uudei-«:roinid  supply  are  very  imjxu-taut.  Several 
small  reservoirs  have  already  hecii  estahlished  on  l\\  re  peninsula  i  e.;r., 
Veldulkiue,  1()4.0()().0(H)  ^'allous,  near  Cowclh.  while  a  very  \iiv\j:r  sehenu* 
to  snpply  a  larjre  area  as  far  as  Streaky  Bay  is  l)ein«r  carried  out  on  the  Tod 
river  in  the  *JI)  inch  reirion.  near  Port  Lincoln.  (  Fi};.  1.)  Thnui«rhout  the 
settled  districts  water  is  also  conserved  by  means  of  artificial  ii'on  catchments 
l»»adiuj»'  to  larijre  tanks,  which  are  covered  in  oi-der  to  «ruard  a«raiust  an 
evaporation  of  over  *)  feet  a  year,  rudei-iri-ound  supplies  are  ol)tained  by 
means  of  wells  and  bores  sind<  to  i-eai-h  the  water  Ixin^'-  on  <rrauitie  rocks 
below  tlu*  recent  sedijm'nts. 

rnfoi'tunately  much  of  tlie  water  in  this  "West  Coast"  artesian  basin 
is  salt. 

As  in  the  eastern  areas,  dry  conditions  have  |)i-oduce(l  larjre  areas  of 
nmllee  country.  This  stunted  euealypt  ve^^etation  possesses  jrreat  watei- 
storinjr  powers,  and  it  is  thou«rht  that  the  cleariu«r  of  bmd  for  wheat  will 
free  considerable  quantities  of  moisture  for  the  soil.  Inland,  on  the  arid 
plateaux  and  ranjres,  ve<retati()n  consists  of  porcu|>iiu'  <ri-ass  (spiinfex) 
mnl«ra  and  malice  on  the  fiats,  and  salt  and  blue  bush  in  the  creek  valleys. 
The  Xullarbor  |)laius  take  their  name  from  the  almost  total  absence  of 
trees.      Here  salt  bush  and  l»lue  bush  are  the  eliaraetfi-ist  ic  ven;<'tat  ion. 

2.    Coastline. 

From  tin'  human  |)oint  of  view  the  coastline  falls  into  three  divisions, 
the  trnlf  shoreline,  the  broken  and  fairly  useful  coast  from  Port  Lincoln  to 
iMjwIer's  I*»ay,  and  the  inhos|)itable  and  ecouomicnily  useless  shore  "f  the 
<Ireat   I*i«:ht  from  Fowler's  Bay  to  Kucla. 

Ill  S|)en<'er  }rulf,  as  in  the  resl  of  the  ^ncal  valley  of  the  state,  tlie 
slaueJine  is  low  and  the  opeinii'rs  shallow— e.^^.  Franklin  Harbour,  which  is 
a  |)<)s.sil)le  port  for  small  vessels,  but  totally  dependent  upon  the  tides.  In 
the  noi-th  is  Whyalla.  a  fair  roadstead  foi-  iron  shii)pinjr. 

At  the  end  of  K\  re  pernnsula,  where  the  old  «rrauite  r.-iu^'cs  nieei  ihe 
.s<'a,  the  coast  is  bi-ok.'n,  and  «'ontains  Port  Lincoln,  which  is  possibly  tlie 
finest  harbour  in  Australia.  S.)  ^n-cat  an  a(lvauta«re  led  to  eonsiderinj>r  this 
place  as  a  possible  site  for  the  <'apital.  but  the  pent  was  wisely  condemne<l 
by  Colonel  Lijrht,  owim:  to  the  comparative  poorness  of  t!ie  hiiitcM'laud.  In 
recent  years  the  mai^niticcnt  sweep  of  water  protected  by  Bcjston  Island  has 
lieeii  aciopted  by  the  Commonwealth  jrovernmcnt  as  a  torpedo  stntion.  With 
the  development  of  wheat  jrrowinir  in  the  hinterland  the  jjlace  is  rapidly 
inereasin^r  in  importance  as  a  nnlway  outlet.  In  this  vicinity  are  numerous 
granite  islands,  bearin^f  witness  to  the  en«'roa<*hm<'nts  (d'  the  sea  on  the  softer 
materials.  Some  of  theHc  have  poH.s<*s.Hod  eeononnc  imi)ortanec  owinjr  to 
i:\iHi\o  deposits.  From  Poi't  Linc(»ln  t<»  Fowler's  Bay  the  ^'ranite  rocks 
coiitinne    "'.1  ili j.^t   1^  r.ii.K   bn.km       rnfortunately  this  area,  like  the 
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south-eastern  coast  of  the  state,  has  suffered  from  a  recent  uplift,  and  most 
of  the  openings  are  exceedingly  shallow  and  obstructed  by  bars.  Also,  as 
in  the  south  east,  the  uplift  has  created  marginal  lakes  and  swamps,  which 
are  for  the  most  part  salt.  As  far  as  Streaky  Bay  the  pooriu^ss  of  the 
harbours  is  |)articularly  pronounced — e.g.,  Coffin's  Bay  and  Venus  Bay. 
Streaky  Bay,  Denial  Bay,  Murat  Bay,  and  Cape  Thevenard  are  fairly 
satisfa(;tory.  The  last  is  becoming  impoi'tant  as  the  railway  terminus  port 
i\nd  calling  place  for  ocean-going  wheat  vessels. 

From  the  head  of  the  Bight  to  Eucla  are  high  cliffs  \\hich.  as 
D'Entrecasteaux  said,  presented  "an  aspect  so  uniform  that  tlu'  most 
fruitful  imagination  could  find  nothing  to  say  of  it." 

All  this  region  is  an  elevated  series  of  marine  deposits,  and  the  Bight 
cliffs  have  been  formed  by  the  wearing  away  of  these  limestones  in  a  xcvy 
uniform  mamu'r.  Over  the  whole  distance  of  300  miles  there  is  no  o))ening. 
landing-place,  nor  anchorage.  In  this  region  even  the  coastal  regions  are 
desert.  Here  Eyre  suffered  terrible  hardships  on  his  overland  journey 
from  Adelaide  to  Albany  in  1841. 

Inland  communications  are  affected  by  this  coastline.  Xo  railways 
follow  the  sfiore,  as  the  ]iai'l)ours  of  Spencer  gulf  and  tlie  west  coast  can 
deal  with  local  trade.  The  8  ft.  6  in.  gauge  system  of  the  area  therefore 
follows  two  iidand  routes:  a  southern  line,  which  traversers  tlu^  nearer 
hinterland  and  reaches  the  shore  at  Port  Lincoln  on  the  east,  and  Thevenard 
on  the  west,  and  a  northern,  Avhich  pushes  far  inland  to  the  new  wheat  areas 
on  the  Gawler  plateau.  Two  lines  penetrate  the  more  inland  regions  from 
the  northern  end  of  Speiu-er  gulf:  the  private  8  ft.  6  in.  railway  from 
Whyalla  to  Iron  Knob,  and  the  great  East-West  4  ft.  8i  in.  line,  which 
skirts  the  higher  central  plateau  to  the  boundary  of  the  state.  The  latter 
railway,  which  has  been  built  for  ])()litical  and  military  ])ur])oses,  will  s(n"ve 
to  develop  ])astoral  industries  and  i)()ssil)ly  mining  in  this  litth^  known  area. 

8.    Population  and  Industries. 

Population  is  not  yet  concentrated  in  this  area,  as  is  shown  by  Fig.  7. 
A  large  pr()])()rtion  of  the  peo])le  are  found  on  or  uaw  the  20  inch  isohyet, 
and  the  greater  part  of  the  remaindei-  are  witiiin  the  1.")  inch  region.  The 
north-western  disti'icts  are  practically  uninhabited. 

On  Eyre  peninsula  and  the  west  coast  the  setthMuents  are  seaporls,  such 
as  Port  JjiiU'oln,  Tumby  l^ay,  and  Cowell,  or  conununication  and  coUei'ting 
and  distributing  centres,  such  as  Cnmmins.  ]\Inch  of  the  region  was  laken  up 
at  a  A^ery  early  date  as  ])ast()ral  land  ;  large  areas  were  develo|)ed  as  "back 
country"  of  coastal  stations.  The  land  was  at  first  usi'd  for  winter 
pasturing,  sheep  being  run  on  open  plains  in  the  mallee.  Fufortunately, 
in  many  districts  attempts  at  closer  settlenu^nt  were  foiled  by  lack  of 
Avater,  native  dogs,  and  rabbits,  and  it  was  not  until  tin*  s])r(Md  oi'  wheat 
fanning  that  the  possibilities  oi'  the  region  were  recognized.  This  is  fully 
born(r  out  b\  Figs.  8,  <),  10  and  11.  The  whole  of  tlu'  coastal  vlistricts 
avei-aged  only  some  18,000  cattle  (  1!)1()-'J0).  and  of  these  by  far  llie  greater 
number  wci-e  in  or  near  the  20  inch  area  roinid  Port  Lincoln,  or  llie  1.")  incii 
region  l)ehind  Cowell. 

Sheep,  too,  wei-c  xcry  few;  the  average  nnnibcr  in  llic  coastal  an^as 
was  about  ")()(), 000.  liei-c  again  nior<>  than  half  wei-e  in  the  sonth  within 
the  ir>  inch  isohyet.  While  winter  I'ains  ai*e  satisfactory  for  these  animals, 
the  long,  dry  summers  rendiM*  natui-al  \'oc(\  scai-c(\  and  the  |U'ol)lem  of  water 
sup|)ly  diflicitlt.  As  the  latter  is  devi^loped  by  couserxat  ion  it  is  jirobablc 
that  small  ilocks  will  increase  in  importance. 

At  preseiU  agricultui-e  is  by  far  the  most  valnable  industry  of  the  area. 
Wln^at  is  Ih"  stable  product,  though  bai-Iey  and  oats  are  produced  in  the 
V[)v\    Lincoln  district   and   oats  ronnd   Cowell.      The  av(M-ag(^   wheal    output 
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ill  llMr.  "Jl^  \v;is  sMiiir  tliiMM'  iiiillinii  Imi.sIk'Is  per  aiiimm.  llic  izii'iilcr  |i;iil  of 
whirll  \v«s  j»n»wii  in  l  lie  »'(i;ist;il  dist  |-icts  soutli  <»!"  llir  !•"»  indi  isoliyrl.  Here 
♦Irrvois,  the  {MU'.iitv  arniiml  Cowrll.  prodiKM-d  «»v«'i-  SOU, ()()()  Imslu-ls  per 
;iiiiniiu  (l!n()-'J()).  and  KliiKlci's,  the  \\)v\  l/iiicolii  coiiiity.  and  1w(^ 
»-nuiitirs  on  its  wt'st  (  i.r.,  as  far  as  I>i'iiial  !»a\  t.  ovfi-  KM). ()()()  Imshrls  a 
yviiv  fa«'li.  I*  ijrs.  S  aiul  !»  show  lli.il  llic  lolal  (Hilpiil.  axera'^c  yield  pci* 
acrr  and  i-aiiilan  d(»  not  alliK/ct lu'i*  coriM'spond.  ()\\in^'  lo  lu'ltn-  soil  and 
siirfai'i'  (•(•nditioiis  llic  lu'wly  developed  iidand  platean  areas  aelually 
producing'  a  lutter  averajre  than  the  inoister  coastal  i*<'«rions.  liainl'all^ 
howeviM*.  is  perhaps  h-ss  reliahle  than  in  sneli  districts  as  tlie  Adelaide  plains, 
and  capital  is  therefore  essential  to  tide  ovei-  pooi*  seasons.  It  is.  on  tlie 
othei*  liand.  rather  early  to  .indire.  as  ihe  recm-ds  for  these  new  distiMcts 
rovor  relatively   few  years. 

Wlieat  «:ro\\in«r  will,  howexcr.  pi-ohahly  increase  «rreatly.  as  diniate  is 
very  fa\onral>le,  rainfall  in  particnlai-  iiein^^  fairly  consislenl.  with  7.")  pei* 
cent,  of  \hv  fall  hetween  Apiil  and  (Jcloher.  Land,  too.  is  cheaix'r  than  in 
the  njore  settled  paiMs.  Tlieic  ai-e  few  othci"  indnstrics  in  tlie  coastal  re«rion. 
Mininj::  is  disa|)|>ointin}i:  in  the  old  sontheiwi  rocks,  and  there  is  oidy  one- 
fores:,  at  Wandilla.  in  the  '2'^  inch  area.  Forest i\v  conid  j)rohal)ly  he  ^n*catly 
exti'iideil. 

Farther  north,  the  (iawler  i-an«res,  the  Lake  (Jairdiici-  re^non.  and  the 
^'reat  plateau  present  examples  of  desert  industries.  In  tiie  north-eastern 
poi'lion  of  the  (Jawlers.  however,  aj-e  iron  deposits  of  excelhnl  value,  hoth 
to  South  Australia  and  the  Conmionwealth.  Wi'vo  at  Iron  Knob  and  Iron 
^ronarch  the  Broken  Hill  Pro|)rietary  company  is  (piarryin«r  a  |)i*act  ically 
incxhaustihle  ([uantity  of  exceptionally  |)nre  oi'c.  of  which  over  £.'),()()().()()(> 
worth  has  already  heen  obtained.  The  niiiiei-a!  is  shipped  Iroiii  Whyalla  to 
Xeweastle.  Xew  South  Wales,  for  smelt  in^^  as  it  is  cheaper  to  cai'ry  iron 
to  eOfd  than  vice  versa.  There  are  already  400  |)e()|)le  at  iron  Knoh  and 
1,-(H)  at  Whyalla.  A  reservoir  is  bein^  constructed  at  Tassie  creek.  The 
only  other  important  industry  at  |)resent  developed  in  this  vast  rejrion  is 
l)asturin«r.  Fi«rs.  10  and  11  show  that  there  are  fair  nnmbers  of  shee|)  and 
cattle  on  the  eastei-n  mar«rin  of  the  |)lateau.  The  Fast-West  railway  will 
probably  grreatly  help  to  further  this  industry.  The  whole  of  tlie  nortli  west 
of  the  areas  is  nndeveiojX'd  and  lar»rel>'  unexi)loie(l.  In  Stuart  i-an^n*  a 
valuable  oj)al  field  is  bein«:  opened  Uj).  Salt  and  <::y|)sum  will  also  be 
impcatant  mineral  products  at  a  future  date.  Lake  Macdoniu'll.  near  Port 
Le  Hunte,  on  F^)wler's  P>ay,  coiUains  oxer  two  and  a  half  million  tons  of 
.siilt.  aiul  Lake  Hart,  on  the  Fast-West  lailway.  some  l'J,()00,0()()  tons.  To 
tlie  UiU'th  and  east  (A'  Lake  Macdonncll  «ry|)sum  de|)osits  of  nearly  70  million 
tons  are  bein^  worked. 


CH.M'TFIv     \  . 
TIIF    CFNTKAL    liASLXS. 


I .    Physiography  and  Climate. 

This  huire  inland  area  of  the  sljite  is  of  prreat  interest,  both  from  tin* 
jreopraphi<*al  and  human  points  of  view,  as  it  is  one  of  tlie  most  important 
area-s  of  inland  draina^jre  of  the  world,  and  is  n{'  fair  eeonomie  value.  The 
repioii,  which  in  South  Australia  covers  an  extent  of  about  100.000  s(piare 
miles,  c  '  bifirely  of  roeky  flat-toi)p<Ml  tablelands  of  what  is  called 
deser:  v.  le.  stnov  deserts  ni'  L'ibliers  formed  ItN'  the  weathering?  <»!'  this 
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material,  and  sand  ridges,  which  usually  form  at  right  angles,  or,  as  it  is  v^ 
called,  ''normal"  to  the  prevailing  winds.  In  the  southern  portion  of  the 
basin  lies  a  great  horseshoe  of  shallow  lakes,  separated  from  one  another  by 
low  divides,  which  in  no  case  reach  300  feet.  Of  these  the  most  im])ortant 
are  Lake  Torrens  at  the  northern  end  of  the  Great  Valley,  Lakes  Eyre, 
Gregory,  Blanche,  Callabonna,  and  Frome.  (Fig.  13.)  Of  these.  Lake 
Eyre,  the  largest,  has  an  area  of  some  3,700  square  miles,  and  lies  about 
40  feet  below  sea-level.  Into  these  lakes  in  time  of  rainfall  flow  a  large 
number  of  rivers,  non(-  of  which  are  permanent,  though  the  flood  waters  of 
the  Barcoo  and  Diamantina  flow  for  some  months.  It  is  considc^rcnl  l)y 
Professor  Taylor  that  the  whole  of  this  drainage  originally  found  its  way  to  -^ 
the  gulfs,  hut  was  pushed  to  the  eastward  by  the  uplift  of  the  central 
highlands,  and  cut  off  from  the  sea  by  the  depression  of  the  central  r(»gions. 
It  is  often  said  that  this  region  should  be  flooded  by  a  canal  to  the  head  of 
Spencer  gulf,  but,  as  Professor  Taylor  has  shown,  the  water  area  would  ^^ 
only  be  increased  to  5,000  square  miles.  If  climate  could  be  rendered  more 
moist  in  this  way  the  only  result  would  probcibly  be  to  give  Australia 
another  tropical  area  such  as  those  which  she  has  shown  such  conspicuous 
inability  to  develop. 

In  this  area  climatic  conditions,  more  particularly  rainfall,  are  the 
controlling  factor  in  human  life  and  industry.  _(jregory  describes  the 
greater  por"tion_j)f_the  region  as  a  desert,  "using  that  term  in  its  generally  -^ 
accepfed  modern  meaning  of  a  country  with  such  an  arid  climate  and  such 
l^^^arify  wat(M-  supph'  that  agriculture  is  im])racticable  aiid()cciii)ation  is 
founTT  possible  only  for  a  sparse  population  of  pastoralists. ' '  Yet  this  same 
trrritory  in  good  seasons  has  been  described  by  other  observers  a.s  "a  land 
of  lakes  and  meadows.''  In  most  seasmiSj^however,  Gregory  is  right ;  rainfall^ 
in  very  low,  in  no  case  exceediiig "1 0  inches,  and  is  alsojnost  uncertain — e.g., 
liTlCanowna,  where  the  average  fallis^  4.4  inches,  over  6  inches  fell  in  Ave 
days  in  N()vem])er,  11)11.  lu  regard  to  the  scasoiud  fall  thei-e  are  thi-ee 
divisions:  the  south  has  a  winter  nujximuni,  the  north  cast  a  summer 
maximum,  and  around  Lake  Eyre  is  an  area  of  uniform  aridity  (  Figs. 
4  and  5).  In  so  continental  a  region  range  of  temjierature  is  great  (  Fig.  2) 
and  the  summer  heat  considerable.  Hunt,  however,  s])(»aking  of  the 
Australian  troj)ical  zones,  says:  '*  Inland  life  is  gcMierally  enjoyable, 
although  Ihe  thermometer  nuiy,  in  extreme  cases,  i-each  as  higji  as  VJO°  F. 
in  the  shade,  the  dryness  of  the  air  and  conse(|uent  ra])id  cooling  of  the 
>kin  by  (evaporation  i)rev(Miting  sei-ious  discomforl  wlien  protected  from  tlie 
direct  I'ays  of  the  sun.  Nocturnal  i-adiation.  too,  as  contrasted  with  that 
ol  the  coastal  districts,  is  V(M'y  active,  so  that  the  nights  are  invariably  cool, 
and  an  a])seuce  of  monotony  of  t(Mup(M*atur(>  t(Mids  to  a  bracing  of  the  system 
and  to  good  sleep  at  night." 

With  so  high  a  temperature  and  low  a  raiul'all  the  flora  of  ihe  region 
is  comj)()se(l  of  di-ought  i-esisting  plants,  which  ww  eapable  ol"  wit  hstajiding 
great  heat  and  aridity,  and  at  the  some  tinu>  can  gei-niinate  with  sutlieient 
rapidity  to  avoid  the  severe  winter  frosts.  This  desert  flora  difl'ers  in 
(pumtity  according  to  i-aiufall,  but  not  in  type.  The  southern  regions  of 
the  Lake  Eyre  basin,  wilii  a  !)  inch  annual  fall,  are  true  winter  grass  lands 
or  steppes.  Kui-thei'  north,  on  th(>  tablelands  or  stony  plains,  is  salt  bush, 
and,  al'ter  rains,  wiry  "panic"  «:i-asses.  in  the  i-iver  \alleys.  with  loamy  and 
sandy  gi-ouiul,  are  strings  of  euealypts,  rushi>s.  acacia  (niulga^,  and  buck 
bush:  the  last  two  are  edible  Tor  stock.  On  the  whole,  tlie  west  is  probably 
more  fertile  than  the  (>ast,  which  contains  Sturt's  Stony  and  (Jrj^gory's  -^ . 
Tirai'a  desei'ts,  but  the  aiMesian  watei-  supply  of  the  (>ast  more  than 
<'ompensat(\s  for  an\    diflVrenee. 
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'I'hr  aiMt'Niaii  watt-r  sii|)|>lir.s  arr  so  mipoilaiil  ami  cliafarlcrisl  u-  that 
till'  w  lioU'  t)!'  tin*  l.aUc  Kyrt*  hasin,  Itntli  in  Snutli  Australia  and  beyond,  is 
t*n'<|nrntly  calN-d  tin-  "(iri-at  Artesian  Basin."  (  Fi«;.  1*^.)  TIk-  vast 
<|nantities  nt*  nndi'iMri'ound  water  probably  ori^'inate  partly  on  tlu'  western 
slopes  of  tile  (Queensland  platean  and  |)artly  in  local  districts.*  On  the 
western  slopt's  of  the  "(ireat  Divide*  the  water  penetrates  limestones, 
s^indstones.  and  soft  strata,  and,  soakinjr  down  to  harder  rock,  finds  its  way 
nnder  the  surt'a«'e  to  the  Lake  Kyre  region  or  the  (Julf  of  ( 'ai-pentai-ia.  On 
the  South  Anst  ralian  (^neeiisland  borcb'r  the  bedi-ork  is  nearly  .').()()()  feet 
ilown,  while  to  the  west  ol'  Lake  Lyi-e  il  is  so  iicai-  llir  ^M-onnd  thai  the 
water  is  forced  np  in  a  series  of  "nionnd  sprin«rs.  "  Tlius  the  (Joyder's 
Lajroon  bore,  on  the  border,  is  4,S()()  feet  in  depth,  that  at  Coward  in  the 
Western  side  of  the  basin  'U)S  feet.  From  «rreat  depths  this  water  issnes  at 
considerable  teiiiperat  ni-e :  that  at  (ioydei-'s  Lai^'ooii  has  a  tenipei'at  nre  of 
-OS  F.  In  some  eases  the  flow  from  these  bores  is  enoi-mons,  i-eachin«? 
M)O.(M)l)  jj:allons  a  day  at  Koppei'anianna.  and  100. ()()()  <_'^alIo!is  at  Coward. 
Cnfort nnately  the  irtMieral  opinion  of  obser\<'rs  1  iironiiliont  the  area  is 
that  snpplies  ai-e  bein^r  irradnally  depleted. 

The  water  is  bi-ackish,  bnt  is  fit  for  stock,  and  hence  is  of  the  jrreatest 
valne  for  st at  ions  and  on  the  stock  i"ontes.!nakin«r  lar«jre  areas  "safo"  connt  ry. 
1 1  has  been  tried  foi-  aLirienlt  nre  with  variable  resnits;  jrrass  and  t  i-ees  ar(* 
;rrown  with  its  aid  in  places  (  e.«r..  at  Oodnadatta ).  Salinity  is  probably 
lessened  by  the  (Jnlf  of  ('arpentaria  ontlet  and  the  overflow  in  the  western 
n)ar<rin.  Ilei-c  the  moinid  spring's,  which  nnmber  thonsands,  are  jirobably 
cansed  by  a  barriei*  (d*  impeivions  lock.  which  forces  the  water  to  the*  surface, 
where  nnnei-al  matter  in  solntion  causes  a  mound.  Tln^se  s]irinprs  run  in  a 
line  from  llei-^rott  northwards.  SettlemeiU,  and  at  later  date,  the  i-ailway, 
hav«'  lar«r«*ly  followed   these  outlets. 

:{.    Communications. 

In  this  wide  expanse,  wheic  thci'e  are  no  waterways,  railways  are  an 
essential  means  of  connnunicat  ion.  Lines  in  such  rejrions  have  several 
objects — the  devehipim'Ut  of  the  country,  coiniection  of  fertile  areas  one 
with  the  other,  and  militai-y  strate«ry.  At  present  the  Lake  Eyre  basin  is 
penetrated  by  one  naiiow  ^'au«r<'  railway,  now  eontrollod  by  the 
Commonwealth  ^rovernincnt.  This  line  was  pushed  as  far  as  Oodnadatta 
by  the  South  Australian  «roverinnent.  with  the  ho|)e  of  makinjr  political 
and  eonnnercial  <*onnection  with  the  .\oitliein  Teriitory  when  the  .statt» 
eontrollrd  that  area.  The  ( 'oiinnonwcalth,  nnder  the  Fedei-al  Ajrreement. 
is  pleil^red  to  finish  the  line,  a  most  necessary  objt'ct  foi*  strate«ri<'  and 
<Mimmercial  re«rions.  As  can  be  seen  from  Fi<r.  1.  the  i-ailway  follows  the 
10  in«-|i  rainfall  bell  as  far  north  as  P»eltana.  About  SO  miles  farther  (»n 
lleru'i'tt.  Ol-  .Mari'ee.  is  reached,  and  the  mound  s]u*;n«rs  are  followed  to 
Oodnadatta.  I'p  to  the  pi-esent  the  line  shows  a  working:  loss.  It  has, 
howov<»r,  opened  much  cotnitiy.  and  is  the  only  «rreat  commercial  hi«rhway 
ill  the  area,  exe««pt  for  two  sto<'k  I'outes  to  Queenslaml.  which  are  dependent 
n|>on  artesian  water:  the  Diamantirui  track  to  I»ii-ds\ille.  and  the  Strzeleeki 
route.      (P^ijrs.  1  and   ]'.\.) 

'.\.    Population  and  Industries. 

The  po|)ulation  of  this  central  basin  is  ty|)ical  <d'  an  arid  |)astoial  aiea. 
It  coiisistK  of  a  few  settleincMits  aloii*:  the  railway  and   Birdsvilh'  track,  and 

•The  Intcrntato  ConforpiHT  on  Artesian  Water  (1912)  roportod:  "We  have  no 
hmitntinn  in  Mtatinf;  that,  in  our  opinion,  the  asriTtainpfl  facts  indicatr  that  this  watrr 
in  alni<>«t  wholljr,  if  luit  entirely,  <lrriv«'<l  from  rainfall;  au'l  tltat  it  percolates  tlir  porous* 
lH»f|«i  under  the  influrnrr  of  hydraulic  i'onditionH. " 
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Fig.  XIII.    South  Australia. — Artesian  Basins  andlStock  Routes,  based  on  Government 

publications. 

widely  schIIcmuhI  ji'i-oups  in  lln'  slalions  of  llic  ai-1(>sian  ai-ca  aiul  soullierii 
steppes  (  Fi«r.  7).  As  recent  sediments  of  the  i)asin  exelude  ehanees  o\' 
inininj;,  and  tlie  wheat  belt  ends  (>ven  before  tlie  lun-tlierly  linuts  ot"  the 
10  inch  isohyet.  i)()i)ulat ion  is  entirely  dependent  n|M)n  pastiirinjr.  Fiirs. 
10  and  11  illnstrates  the  distribntion  o!"  eallle  and  sheep  in  the  area.  The 
wliole  re»»'ion  contains  no  less  tlian  a  (piarler  of  the  state's  cattle  and  nearly 
one-iil'th  ol"  its  sheep,  tlionjrli  tlie  avera«re  ptM*  s(piare  ndle  is  small.  For 
statistical  |)ni-j)oses  the  district  is  broken  \\p  into  thi'ee  divisions,  the 
noi-th-east,  north,  and  noiMh-west.  As  will  be  seen  from  the  diairrams.  the 
first  of  these  is  most  impoi'tant  for  sheep,  the  last  for  cattle,  whicli  are 
r(>ai'ed  foi*  meat  and  recpiin^  less  pi-otet'tion  airain^l  wild  dop:s  tlian  do  sheep. 
The  north-east  avera^vd  about  :^J.00()  cattle  and  b()0,()00  sheep  (l!)lb-'JO), 
the  north-west  abont  40, ()()()  cattle  and  170,000  shet^p,  thou^li  many  of  these 
are  of  conrse  in  the  platean  ai-ea.  (  Fiirs.  1  and  11. "i  The  north  had  about 
10,000  cattle  and  11."), 000  sheep.      Thon«rh  these  tiirnres  appear  lar«r«\  it  mu.st 
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hv  rfiiM'inl)on'(l  that  tin-  tnritorv  is  iiimu'iisr.  and  that  the  distribntioii  per 
s(|iian'  luih'  is  lower  than  in  most  of  the  county  districts.  As  a  means  of 
transport  camels  arc  important.     There  are  over  *J,()I)I)  in  the  area. 

The  story  of  the  exph)rat ion  and  setth'ment  of  the  lejiion  is  one  nf  heroic 
strnirirles  a«:ainst  elimatii-  and  physical  dillicnlties  (d*  ^n-eat  ma<rnitn(h'. 
Kyre  (1SJ()>.  Stnrf  (lS4r)).  and  l>ahl>a^'e  (IS.')!;)  all  pem'lrated  the  i-e^'ion, 
whih'  dohn  M(  I)«>n;ill  Smart,  after  fre(|ut'nt  failures,  traversed  it  in  the 
first  succe.ssful  attempt  to  cross  tile  continent  from  south  to  north  (  18()2). 
Ivapid  |)astoral  development  followed  these  sneeesscs.  and  in  1H7()-7'J  the 
population  of  South  Australia — then  oidy  iMIO. ()()()  p<'rsons — undertook  to 
estahlish  the  overland  portion  of  i  he  Adelaide-Porl  Darwin-Kurope 
tele«rra|)h.  a  work  involvin*;  the  const  met  ion  of  *J. ()()()  miles  of  li?ie  in  a 
semi-ari«l  retrion.  South  Australia  was  also  responsihie  for  the  construction 
of  \hv  Otuliuidatta  railway  in  ISDl,  as  a  cost  of  over  CJ, ()()(),()()() ;  the  interest, 
on  this  sum  and  the  workiny;  loss  of  the  line  ai-e  now  hci'iji:  paid  hy  the 
Federal  (Jovcrnment.  In  no  rejriou,  in  fact,  has  the  efU'r<ry  and  stamina 
of  South  Australians  heeii  more  clcai-ly  demonsj  i-^ted  than  in  the  successful 
o|)enin^  up  of  the  dry  noi-tliei-ri  ai-cas  of  the  stale. 
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PKODrCTlOX     AND    COMMKKCK. 

1.    General  Production:    Trade  and  Commerce. 

Much  i)['  the  «reneral  information  in  re^^ard  to  South  Australians  and 
their  industries  has  heen  jriven  in  the  reirional  chaptei-  above,  but  certain 
points  remain  for  eomnient.  The  ^n-eater  portion  (d'  the  |)oi)ulation  cd'  the 
state  is  enpiued  in  the  |)roduetioii  in-  e.\chan«:c  of  vai-ious  types  of  wealth. 
a  proi-ess  closely  controlled  by  those  varyiuir  «reo|jrraphical  factors  already 
outlined.  How  these  ditt'erciii  types  of  industry  affect  the  distribution  of 
the  people  has  also  been  related. 

For  the  period  IDKi-'JO  the  total  pi-oduction  of  wealth  in  South  Australia 
averaged  rather  ?norc  than  t!27. .')()(). ()()()  per  annum,  a  sinn  of  about  C(i()  a 
year  per  head  of  population.  The  main  items  of  this  output 
Were.  apjM-o.ximately  :  a<rricult ural  products,  t!l 'J, ;U)(), ()()() ;  manufactures, 
t;b,4t)l).nn();  pastoral  pioducts.  U.^sOO.OOO;  dairyin«r.  i:i,4()().(H)() :  mining', 
£1.2()().()(H);    miscellam'ous.   lISOO.tMH);    |)oultry,   iibOO.OOO. 

Of  a«rri<Mdtui*al  products,  wheat  is  of  overwhelmin«r  importance.  For 
mib-LM)  the  avera«rc  annual  yield,  which  includes  the  i-ccord  Imrvest  of 
lIMli-llMT.  was  rather  more  than  •_*!>.()()().()()()  bushels  >  ll.S  bushels  ]wv  acre). 
The  annual  value  of  this  ciop  has  av<'ra«red  about  t7,7()0,()0().  Such  a  yield 
fdaces  South  Australia  a  close  third  t<»  X'ictoria  a!id  New  South  Wales  ii\ 
tile  wheat -«rrowin^r  states  of  the  Commonwealth.  In  the  last  10  years  the 
wheat  a<*reajri'  has  altered  but  slijrhtly  (2,104,717  acres  in  1!M();  l.DlM),!)!.') 
arn*s  in  IH'JO)  :  in  l!n()-17.  however,  a  much  jrreater  area  ( 'J,77H,Mr)7  acres) 
was  f)lant<><l.  The  f(»llowin^r  table,  which  shows  the  averaj.'e  yield  for  ten 
decades,   18()0-1!M!».   is  important  : 

1M(J()  5)  taverape  winter  rainfall.  I't  in.  >      avera^'c  yield.  10..")  bushels;    total 

p.a.,  4.(HU).()(M)  bushels. 
1H70-9   (avonijre  winter  rainfall.  1  \.\  in.) — avera^^e  yield,  'i  bushels;  total 

p.a.,  8.:i(M).()()()  bushels. 
IHHQ-I^   (average  winter  rainfall.  113.2  in.) — averajfe  yield,  .").!l  bushels;  total 

f>.a.,  1(),S(H).(MK)  bushels. 
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18}K)-9  (average  winter  rainfall,  11.8  in.) — average  yield,  4.6  bushels;  total 

p.a.,  7,600,000  bushels. 
1900-9  (average  winter  rainfall,  12.15  in.) — average  j^ield,  8.6  bushels;  total 

p.a.,  15,200,000  bushels. 
1910-19  (average  winter  rainfall,  11.2  in.) — average  yield,  10  bushels;  total 

p.a.,  28,800,000  bushels. 
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Fig.  XIV.    Graphs  to  illustrate  Rainfall,  Wheat   Production,  Sheep  and  Cattle.   1890  to 

1919-20.   A.  Winter  rainfall  (April-October)  for  wheat  growing  areas,  in  inches.   B.  Annual 

wheat  yield,  in  4  millions  of  bushels.    C.   Average   wheat  yield,   in   bushels  per   acre. 

D.  Sheep,  in  millions.    E.  Cattle,  in  hundreds  of  thousands. 

The  rainfall  in  this  table  is  the  average  fall  from  April  to  Oetober  in 
the  eounties.  It  shows  that  the  fall  in  the  southern  part  of  the  state  is  fairly 
reliable;  the  variation,  as  a  matter  of  fact,  is  from  15  per  eent.  to  20  per 
cent,  per  aiuium.  Tlie  most  noteworthy  faet  illustrated,  however,  is  that 
the  enormous  increase  of  the  last  twenty  years  is  due,  not  only  to  greater 
areas. plant(>d,  but  to  far  better  methods  of  cultivation  and  types  of  grain. 
Pig.  14  illustrates  total  production  and  yield  per  acre  over  the  last  thirty 
years.  It  will  be  seen  how  closely  both  correspond  to  the  April-Oetober 
county  rainfall.  The  effect  of  a  fall  of  over  16  inches  in  1!)16,  resulting  in  a 
record  harvest  of  45,750,000  bushels,  will  be  noticed.  On  the  other  side  is 
the  winter  i-;iinf;ili  of  1914  (5.8  inches)  resulting  in  a  harvest  of  8,500,000 
bushels. 

(Jreai  as  is  lln'  recent  inei-ease  in  |)ro(luct ion.  South  Australia  has  by 
no  means  n^ached  its  ma.ximum.  Pi-ofessor  Taylor  .states  that  there*  are 
some  47, ()()()  s((uare  miles  of  country,  or  80  million  acres,  within  th(>  10  inch 
rainfall  area,  and  that,  allowing  that  half  (15  million  acres)  is  suitable  for 
wheat,  and  pi-oduces  an  average  of  10  bushels  jkm-  acre,  a  total  of  147,000.000 
bushels  can  be  aimed  at.  Hveii  allowing  half  tlu>  laud  for  fallow,  70.000.000 
bushels  can  be  i-eached.  In  1!)20  all  landliolders  forwarded  estinudes  of 
the  average  of  tluMi*  land  suitable  for  wheat  cultivation.  The  area  given 
was  about  1.').^,  million  acres,  which  does  not  allow  for  unoccupied  lands. 
As  the  average  yield  for  the  last  20  years  has  been  9. J  bushels  p,«r  acre,  this 
closely   agr(>(>s   with    Professor   Tayloi-'s   estimate.* 

M>r.  l\>imcr  loiuiuonts  as  foMows  on  the  .i,M-o\vtli  <»t'  .Mjiriciilturo.  moro  |).nrtiinilarlv  of 
tli(>  wheat  iinhistiy:  "To-ihiy,  owiny:  to  the  apphiati(»n  of  a  knowUMljro  of  clieinical 
ninmiivs,  of  sjiecially  siMccIimI  »houj;htrosistinj;  wheats,  «»f  irri^jation  ami  dry  farminjj. 
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( '(inipaicd  witli  lln'  wlu'at  yirld,  oIIht  ji|-ri-iiMiIt  in\il  pi-ndiicts  srciii  small 
Alxiut  (iOO.DOU  tiuiN  of  hay  wrvv  |)rotlurt'(l  ammally  (IDlli-'JO),  valued 
ap|)n).\iinati'ly  at  tlMOO.OOiJ  a  Near.  X'inryanl  piddncc,  wine,  tahh*  {jrapcs, 
currants  aiul  raisins  wrn'  woi-th  CSOO.OOO  pci-  aininin,  of  which  wine 
(4.700.01)0  ^'allons)  was  valued  at  iiuire  than  C.')()(),()()().  Wiru'-iuaUiiijr  is 
increasing;  eiiniMiously  in  value  to  the  stale.  In  1!>1.M  7,S!»:i,()0()  ;^^^llons 
worth  £I)IK{.000.  were  made.  This  product  ion  was  .').")  per  cent,  moic  than 
that  of  1!)*J0.  and  was  .-asily  a  record,  i^arley  ( *J  million  hushels,  14:^0.000) 
and  »»ats  i  l.iiOO.OOO  hushels,  CJ.")(),()(M)  1  are  crops  wiiicli  are  also  ^Mowinj? 
L'really  in  value.  In  the  last  decade  their  average  has  respectively  increased 
*J77  per  t'cnt.  and  \'2')  per  <ent..  and  this  lar^rely  accounts  for  the  land  which 
has  re«'ently  ;r«>ne  out  ot"  wheat  etdlivation.  Fruits,  both  liesh  and  di'ied, 
ar»'  impoi'tant  crops  increasing'  lapidly  in  \alue.  For  l!M()-20  the  total 
aiuiual  fruit  production  avera«red  ♦w4M().()()0,  ot'  which  diied  fiiiits  were  ahout 
a  sixth.  Fresti  apples  were  hy  far  the  most  valuable  croj).  ()ther 
airricuhnral  pr<Mlucts  of  some  imp(M"tance  were  root  cr()i)s  MJl .")(),()()()  i  jmd 
market  jzarden  pnxluee  (£114,000). 

In  the  |)asturinLr  industry  the  chief  animals  are  sheej),  cattle,  and  pi^s. 
The  liLst  are  jrenerally  included  under  dairyin«r.  There  are  a[)proximately 
(;,()00.000  sheep.  ;5.")0.()()0  catth',  and  (iO.OOO  pijrs.  Morses  numher  some 
*J()r),()00.  Fi^'.  14  illustrates  numerical  tiuetnations  in  cattle  ami  sheep 
between  ISJU  and  ll^'JO.  It  will  be  sei'u  that  numbers  follow  annual  i-ainfall, 
thoujrh  les.s  closely  and  with  a  ♦ri't'ater  la«r  than  the  wheat  yield  follows  the 
winter  fall.  Stock  were  jrreatest  about  1SI)1-*J,  followinjr  ^'ood  rainfall  years. 
Hiu\  seasons  fronj  1S!M)  to  1!)()*J  were  succeeded  a«rain  by  a  period  of 
pi*osperity.  wIu'U  the  tiocks  and  herds  reached  7.. ')()(). ()()().  The  irreat  drou^dit 
of  lin;M4-l.')  reduced  numbers  to  little  more  than  four  millions,  but  with 
jrtMKl  seiisons  recently  seven  millions  has  been  a«rain  exceeded. 

The  main  pastoral  product  of  the  state  is  wool,  which  increased 
considerably,  both  in  (piantity  and  value,  from  1!)1()  to  l!>l!(),  avei-ajz:in^ 
about  £2,1)00,000  j)er  annum  for  the  period.  Other  important  products  are 
meat  and  skins.  From  IJUH  to  1})*J()  an  avera«re  of  a  million  sheep,  7.'), 000 
cattle,  and  100,000  pijrs  were  slauji'htei'ed  annually.  Of  the  dairying 
industry,  tin*  j)roducts  are  butter  i  axcrajre,  !>{  million  lbs.),  bacon  and  ham 
I .')  million  lbs.),  and  cheese  (2|  million  lbs.).  These  industries  are  fairly 
steiuly  in  output,  but  value  has  imi-eased  Ln-eatly  in  i-ecent  years,  owin«r  to 
the  rise  in  j)rices. 

As  has  been  stated  i)icviously,  coj)pci-  is  the  staple  mininir  pi-oducl  of 
the  state;  production  for  the  last  five  years  has  avera«red  lir),0()0  cwts., 
valued  at  about  £(;40,00()  a  year.  The  total  output  to  l!)lM)  has  been  ei«rht 
million  cwts.,  valu«'d  at  nearl.v  t*J(), 000. ()()().  The  ])i-oduction  of  ironstone  Irom 
the  western  plateau  is  however  rapidly  increasinjr ;  the  averajre  for  the  period 
is  about  'iOO.OOO  tons  per  ainium,  valued  at  sonu'  £1^2.'), 000  a  year.  In  H'L'O 
this  production  leached  41)5,000  tons,  valued  at  £47S,000.  The  only  other 
excccdin^dy  important  mineial  ))roduct  is  salt.  For  IfMli-lM)  the  ainnial 
output  was  (iH.OOO  t(ms,  valued  at   i:iLMi.()00.      hi  lirjO  nvn-  70. 000  tons  were 

pHMJUCnl. 

In  1I>120.  L'ypsum  for  plaster  of  paris,  cement,  etc.  i  £;n, 000 ;,  opals 
(£l.M.()0()),   phosphat.'    rock    for   fertilizers    (£12,000),    limestone    (£!».000). 

nnd  hy  the  adoption  of  improved  fanning  mrthods  j^iMicrally.  tliDiiMaiuls  of  8(|uar('  iiiilcs 
arr  niltivatrd  and  tinndrrd.s  i»f  inilrs  of  railways  l>iiilt   bt-twccn  tlic    10  iiirh  and    14   inch 

limii,   in    the    WrsJt   (*oast    and    I'innaroo   arras \ln'a<ly    wr    have    jmlsIumI    our 

frontiem  from  the  14  inch  to  the  10  inrh  linr,  and  with  the  spread  of  smdi  knowledjie  as 
will  cnu.<tv  the  fiirth«'r  application  of  scientifir  principles  to  agriculture,  no  may  we  in 
futurr  advance  still  further  outwards.  It  is  pos.-iihir  to  su^^i'st  several  ways  in  which 
tl  'ince:    fa)    a  l>otter   knowlcdjjr.   nxr,  and   control   of   «tur 

ni  ;    of  irrigation;    (v)    further  ap])iirution  of  dry  farming 

mrliiutin;    ^di   liritMlni>(  and  Mdcrtion  of  drou^ht-resistinf;  crops." 
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l)aryte>;,  a  very  heavy  mineral  mined  at  Xoarhinjra  and  used  in  paintj> 
(£7',000),  gokf  (£7,000),  and  manganese  ore  (£4,000)  were  the  other 
principal  mineral  products. 

Of  miscellaneous  industries,  fisheries  and  timber  may  be  noticed.  For 
the  ])eriod  1916-20  the  value  of  fish  taken  in  the  continental  shelf  around  the 
shores  and  in  the  Murray  averaged  nearly  £230,000  per  annum  in  value. 
With  better  means  of  transport  these  supplies  could  probably  ])e  2:reatly 
aug^mented.  Over  the  same  period  over  four  million  super,  feet  of  tim]3er 
were  sawn  in  the  forests  aiuiually.  Most  of  this  Avas  obtained  in  the  state 
forests,  which  show  a  sliglit  but  rapidly  decreasing  annual  loss.  Another 
important  minor  industry  is  bee-keeping,  which  is  carried  on  in  conjunction 
with  other  pursuits;  for  1910-20  about  a  million  pounds  of  honey  were 
produced  annually. 

These  various  tvpes  of  primarv  production  give  an  annual  value  of 
nearly  £21,000,000  out  of  a  total' production  of  £27,r)00.000  (l{)l(J-20), 
Manufactures  are  at  present  of  distinctly  secondary  value,  with  some 
£6,500,000  a  year.  It  is  interesting  to  iu)te  in  this  connection  that  in  1920 
51,452  persons,  permanently  employed  on  the  land,  produced  wealth  to  the 
value  of  over  £22,000,000,  or  more  than  £425  per  head.  In  the  same  year 
29,442  people  employed  in  manufacture  added  less  than  £7.500,000  to  the 
value  of  raw  materials  used,  a  total  of  about  £250  per  head.  As  has 
been  indicated  above,  many  of  the  chief  factories  are  engaged  in  the 
manufacture  of  locally  ])roduced  raw  materials.  Tn  1920  there  were  1,093 
factories  in  the  state,  emj^loying  over  51,000  ])ersons.  Of  these  estal)lishments 
nearly  80  per  cent,  used  mechanical  power,  steam,  gas,  and  electricity 
being  the  principal  ])owers  available.  It  may  be  noticed  that  the  use  of  the 
last-named  is  increasing  enormously.  The  following  list  gives  the  number 
of  persons  employed  and  the  value  added  to  the  raw  mat(»rials  in  the 
principal  manufa(;turing  industries  during  1920.  Tho  figures  given  are 
approximate. 

Metal  works  and  machinery  ..  7,267  persons;  value  produced,  £1.700.000 

i'lothing,  textiles,  etc 5,342  persons,  value  ^u.-oduced,  £750.000 

Foods  and  driidvs 4,159  ]K'rsons;  value  ])roduced,  £1.500.000 

W4iicles,  saddlery,  etc 2,226  persons;  value  produced,  £430,000 

Printing  and   paper 2,035  ])ers()ns;  value  produced,  £470.000 

Stone,  clay,  and  glass l,6i)0  persons;  value  i)roduced,  £450.000 

Working  in  wood 1,45()  persons;  value  produced,  £380.000 

Heat,  light,  and  eiu'rgy 1,075  ])ersons;  value  jn'oduced,  £530,000 

Furniture,  bedding,  etc 1,049  ])ersons ;  vahu*  ])roduced,   C200.000 

Drugs  and  clieiuicals 81S  pcM'sons;  vahn^   |)r()duced,   £2!U).0()0 

As  has  been  slated  in  (Miapler  1,  the  iiuposilion  ot"  a  heavy  Federal 
larilf  on  im})orte(l  luaniiracl  ui'ed  goods  lias  led  to  a  gn^at  growth  of 
numufactures  in  the  state*.  Over  the  last  cU'cach'  the  numb^M-  of  factories 
lias  increased  7  per  cent.,  and  the  product  ()7  ]M'v  vvn\.  As  the  number 
of  persons  emi)loyed  has  oidy  increased  !)  per  cent.,  it  is  probable  that  the 
.|?reat  inipi-()\-cnicn1  in  the  \alue  of  production  is  due  1o  the  rise  in  prices 
and  increased  use  of  nu'chanical   power. 

Mention  of  powei-  strii^es  the  keynote  of  the  fulure  of  South  .\ustralia 
■i\s  a  manul'acturing  ai-ea.  At  pi-esiMit,  throughout  the  world,  ihe  cliief 
sources  of  industrial  energy  are  black  coal,  nnni*ral  oils,  and  hydro-electric 
<'iHM'gy.  Owing  to  clinuitic  and  othei-  I'ai'toi's  it  is  unlikely  that  ihe  state 
will  be  able  lo  utili/(»  the  last-nanuMl  either  from  rivers  or  tides,  while  the 
<'.\isteiU'e  of  black  coal  or  mineral  (»ils  is  regarded  ;is  improbable  by  Icatling 
geological  experts,  though  considci-able  sums  are  lu'iug  spent  in  exploration. 
At  the  same  tinu\  the  state'  undoubledl.N'  ])ossesses  valuabh'  fields  of  lignite, 
or  brown   coal,  at    sucii    i)laces  as  Moorlands,   near   Tailem    liend,   Leigh's 
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Crt'ck.  Ilnpi"  \'all('\.  and  Cliiittin,  on  \\»rUi'  iMiiiiisuIa.  Tli.-  last  is  a  i-«M'ciit 
and  most  hopoful  discovery.  This  lij^nitr  can  i)r()l)al)l>  he  iisrd  to  ^rcncrate 
floi'tricily.  as  in  (Jrrniany,  an<l  in  tlu-  Morwcll  sclu'inr  hcin^'  undcrtaUni  to 
snpply  Mi'lhonrin*.  Another  potential  sonr<M'  of  cnei-^'y  is  inthistrial  alcoliol. 
If  has  Imm'ii  estimated  that  the  sti-aw  ^i-o\vn  aininall>-  within  100  mih-s  of 
Adelai«le  wonhl  pr«»hahly  produce  alcohol  of  ccpial  iiowcr  \aliic  to  ih.'  whole 
pi-esent  petrol  and  kei-osenc  im|)orts  of  Anstralia.  Anothci*  possihility  is 
dii-e«'t  siin  power,  enm-ent  rated  hy  means  cd'  ^djiss.  foi-  the  |)rodnction  of 
low-pres.sun»  steam.  Snch  an  apj)ai-atns  as  the  Sehnmann,  which  is  heinj^ 
us»hI  sueeessfnlly  foi*  irri«ration  in  K^^ypt,  wonld  he  invalnahle  in  the  Murray 
havin.  wher«'  its  etlicicjjcy  woidd  he  irrcatest  at   the  time  of  trreatest   need. 

1*.    Trade  and  Commerce. 

'i'he  trade  and  commerce  of  South  Austi'alia.  like  the  producinjr 
industries,  illusti-alc  the  comparative  impoitance  of  a^'ricult  ui"e  and 
p<i.sturiii^  as  compared  with  manufactures.  In  ihe  <rreat  majority  of  ca.ses 
the  stati'  is  dependent  u|)on  othei-  ai-cas  as  a  mai'ket  for  raw  materials,  and 
as  a  source  from  which  t(»  draw  manufactured  «roods.  South  Australia, 
liowever,  possesses  what  is  known  as  a  favourable  balance  of  ti'adc;  that  is 
to  say.  the  |)rimar>  products  exported  exceed  in  \alue  ihe  tnainifact  ured 
pjods  imported   in  cxchan«j:e. 

rnfortunately,  it  is  most  ditlicull  to  cslimate  coi-rcctiy  the  value  of  this 
iiiterchanjre  of  commodities,  for  since  ID  10  no  record  has  been  availal)le  of 
interstate  transactions,  which  are  of  considerable  magnitude,  and  deductions 
can  in  ^'ciu'ral  bt»  based  only  upon  «roods  directly  im|)orted  to  and  exported 
U'tiUi  South  Australian  ports.  In  the  year  !!)()!•  when  records  ceased,  the 
South  Australian  total  trade  was  eLU,()()(),0()(),  of  which  soine  £14.()00,00(> 
repr<'sented  oversea  and  ^JIO.000,000  interstate  ti-ade.  Of  this  forei^ni  trad(» 
exports  were  nearly  £!), 000,000  and  im|)oi'ts  t::),()00,000.  In  the  |)eriod 
l!nt)-*J()  total  foreijrn  trade  averajjred  rather  more  than  t!l(),()00,00()  per 
afuium,  <d*  whicli  ex|)orts  weie  rather  more  than  CIO, 000, 000  and  imjiorts 
slijrlitly  less  than  t:b,0()(),000.  In  1!I-J()  the  value  of  direct  trade  reached  the 
hu«re  ti^nireof  CJS.OOO.OOO  :  exj)orts.  CJO.. ')()(). 000  ;  im|)orts.  t:7,:)00,000.  The 
eii(»rnious  total  reached  by  expcu-ts  was  paiMly  due  to  the  accumulation  of 
stocks  i?i  the  country  during'  the  ship|)in^^  shorta«re  of  pi-cvious  years. 

A  detailed  consideration  of  the  i)i-incipal  items  of  cxpoi't  and  import 
fidly  demonstrate  tlu'  strenirth  of  our  production  of  raw  materials  in 
com|)ai-ison  with  numufact  ures.  Kx|)oits,  for  examj)le,  are  for  the  most 
pai't  |)rimary  pi-oducts.  Wheat  and  breadstnffs  ar<'  easily  the  most 
important  it<'m.  and  are  followed  by  animal  |)ro(lucts,  such  as  wool,  meats, 
hides,  and  tallow,  and  ve<retable  pi-odiiets  such  as  jam.  wine,  and  tanidnj; 
bark.  .Mineral  expoiMs,  copper,  iron,  lead  and  /inc  are  also  v«'ry  impoi'tant. 
Tile  averaire  wheat  exp(.rt  (IDlb-'JO)  was  l(i,000,000  bushels,  valued  at 
about  €4,-()(),()(M)  |)er  annum.  For  the  same  period  tlu'  flour  export  was 
some  (i4,(MM)  tons,  valued  at  CSOO.OOO  per  aiuium.  The  wool  expcuM  has 
av.-raired  some  n,000,()()0  lbs.,  worth  about  .ClMiOO.OOO  a  year. 

in  1I>*J0  the  main  exports  were  approximately: 
•       A»rrieultnral  pnMluee:    Wheat,  4'J,000.000  bu.shels  (  CI  1 .000,000)  ;  flour, 
8.').0(M)  tons  <  i;i..')()0.0()()i  :  barley.  :)77,000  bushels  (  Cl!)(i,000)  ;  fruits,  chiefly 
•Mirrants  and  raisins.  Cl.'iT.OOO;  wines.  C<).').00() ;  jams,  C4.'>.000. 

I*a.storal  prod.uee:  Wool.  7(),000,()(M)  lbs.',  £4,470.000:  frozen  meats, 
mutton  CJ7!>,f)()(),  lamb  CSM.OtM),  beef  £11,000;  tinned  meats,  £S4.0()0;  butter, 
2,4(H),IHKJ  Ib.s.,  £1HL>.()(M);  skins,  sheep  and  rabbit,  £:)rj,000:  tallow,  i:i:?7,()00: 
bi'iM.r.  £77.(K)0;    hoi-ses  and  sheep,  £-J0,000. 

erals:     Copper.    C4SS.000 :    lead,    £218.000:    zinc,    £144,000;    salt. 
r::i.u"U;  silver  bullion,  £200.000 


Production  and  Commerce  55 

Miscellaneous:  -lewellery.  £58,000;  manures,  su]")er])hos]~)hate.  rock 
phosphate,  ammonium  sulphate,  £36,000. 

It  will  be  seen  that  the  g-i-oater  portions  of  these  commodities  are  raw 
materials. 

On  the  other  haiul,  the  chief  imj)()rts  are  manufactured  goods,  except 
for  tropical  and  cold  temperate  primary  ])roducts,  which  cannot  be  grown 
in  the  Mediterranean  climate  of  the  state.  This  is  shown  by  the  following 
imports  for  1!>20 : 

Metal  manufactures,  iron,  steel,  machinery  and  machines,  wire, 
vehicles,  tools,  etc.,  £2,000,000;  texliles,  £1,846,000;  apparel,  £310,000: 
sugar,  £906,000 ;  bags  and  sacks  for  the  cereal  crops  and  wool  packs, 
£366,000;  drui>s  and  chemicals,  carbide,  cream  of  tartar,  fertilizers,  sul])hur. 
etc.,  £346,000;  oils,  £396,000;  timber,  £247,000;  tea,  £214,000:  paper, 
£170,000;  rubber  and  rubber  manufactures,  £130,000;  stationery  and  books, 
£88,000;  fish,  £66,000.  Cocoa,  coffee,  glass,  gums  and  resins,  jewellery, 
leather  manufactures,  si)irits,  })ipes  and  tobacco,  yarns,  fibres,  and  nuiny 
other  goods  in  smallei'  vahu's. 

A  consideration  of  the  direction  taken  by  South  Australia  materials  of 
commerce  affords  a  good  examj)le  of  the  interdei^endence  of  various  climatic 
or  natural  zones.  This  relation  is  due  not  only  to  geographic  but  to  historic 
reasons,  which  have  given  the  state  a  close  economic  connection  with  the 
Motherland.  Broadly  speaking,  the  chief  South  Australian  foreign  trade 
is  with  (a)  the  British  Isles,  which  possess  an  industrial  population  .so 
enormous  that  the  importation  of  food  supplies  and  of  raw  materials  for  the 
manufactures  of  great  coal  and  iron  areas  is  essential;  (b)  with  other 
European  countries,  France,  Italy,  Belgium,  etc.,  which  are  both  primary 
producing  and  manufacturing  lands,  but  i-e(iuire  foodstuffs  to  sui)])lement 
home  supplies,  and  raw  materials  for  their  factories;  (c)  with  the  great 
Xorth  American  lands  (United  States  and  Canada),  which  are  both 
primary  producing  and  manufacturing  areas.  These  countries  su})j)ly  us 
with  cold  tempcn-ate  ])i'()(lucts  (e.g.,  timber)  and  manufactured  goods.  They 
sometimes  re(piire  our  connnodities  (e.g..  wool)  to  su|)plement  tlieir  invn 
output.  Generally,  however,  balance  of  trade  is  unfavourable,  (d)  With 
tr()j)ical  hnids  (India,  Java,  etc.),  whii-li  iiiKh'r  climali*-  intlucnci'  ran 
produce  such  connnodities  as  sugar,  lea,  rice,  and  jute.  Such  hnids 
fre(iuently  take  Medilei'i'anean  I'oodslnlfs  in  exchange.  (ei  With  rertain 
primary  j)ro(lncing  hinds  of  xci-y  simihir  climate  and  type  to  our  own, 
whose  own  industi-ies,  howcNcr,  are  not  sufliciently  adxanced  lo  allow  lliem 
lo  dispense  with  our  |)ro(lucts  1  e.g..  South  Africa  V 

The  Brilish  isles  are  the  great  i-eci|)ien1  of  oui-  exixnis.  and  the  main 
soui'ce  of  impoi'ts.  il  is  well  for  South  .\ust  i-alians  to  i-emeinl>cr  that  to 
the  lieart  of  the  Phnpire  they  owe,  not  only  lli(>ir  sat"et_\-  and  strength,  but 
their  satisfactory  commercial  |)osition.  In  l!)l!t-20  07  per  cent,  of  the 
state's  total  trade  was  with  the  I'nited  Kingdom,  which  absorbed  63  j)er 
I'cnt.  of  ex|)orts  and  su|)plied  43  per  cent,  of  im|)orts.  In  exchangt*  the 
state  sent,  in  1!)2(),  wheat  (£7,300.000),  wool  (  C3,()00.000).  flour  1  £114,000), 
practically  the  whole  export  of  meat  and  butter,  and  most  of  the  export  of 
metals,  skijis,  wines,  fruits,  jams,  nwd  jewellery.  The  imports,  t'or  the 
greater  pari  manufactured  goods,  did  not  reat-h  one  half  of  the  \alue  of 
Britain's  wheat  purchase  alone.  The  main  impcwts  were  textiles  (over 
£1,000,000),  manufactures  of  metal.  machiner\ ,  \ehicles.  etc.:  i  £7.')(),()()0 ) . 
spirits,  glass,  ciiiua,  books,  jewellery,  lish,  electrical  apparatus,  manufactured 
rubber  and  leather  goods,  and  \arious  kinds  o\'  metal   1  e.g..  iron). 

To  other  European  countries  the  state  in  ll>20  export t'd  wln«at  for  food 
and  wool  for  textile  industiics.      Trade  with  Fraui-e  raidxcd  set-oml  to  that 
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with  tht'  rnit<'(i  Kiu^^'doiii,  and  lliat  coiiiiirv  Hm.U  C*J,()()(),()0()  woilli  of  wlicat 
and  i:4LM.(HU)  wool.  Ilalv  purchas.-.l  C-ITIMMM)  ct'  w  licit  and  iWiVJ.OOO  of 
\vo(j1.  and  H«'l«rinni  CJIMJ.OIM)  of  wool.  In  rrtui-n  Soiilh  Australia  imports 
iM>nsi»l«'ral)Ir  (|nantitirs  of  trxtilrs  («'.;:..  FitucIi  silki.  olive  oil  (Kranr«0. 
^dass  and  t-hina  i  Ufl^nnni  K  tTeani  of  tartar  and  tartarif  a<id  i  Italy  ) .  I  Icrc 
in  all  casos  t'Xp(M*ls  jrrl'atly  )'\«'«M'd  inipoits.  Norway  and  Sweden  also  tal<«' 
lai-«;'' <|nant  it  it's  of  |)riniai-y  |»i-odnils  ^.^^.  Norway  look  C'J.'jO.OOn  <d'  wliral 
in  lU'JO.  From  tlu'ii'  forests  S«>nlh  Anstjalia  obtains  pa|)er,  tiniiter,  and 
inatehes.  while  the  Norwe^nan  wat«'r  |)ower  prodnees  the  chief  foreign  im|)oiM 
of  raleinni  earhide  ii;i4.0()0>.  Sweden  is  a  «:reat  daii-yin^'  land,  and  from 
it  is  <»l»tained  most  of  the  dairx  iipj  maehinei-y.  l-'iom  the  Norwe^nan  cold 
water  tisheries  e«»me  eoiisidei-ahle  (plant  it  ies  ot   tinned   tish. 

(N)innu*n'(»  with  tiie  I'nited  States  in  1!>lM)  i-jinkid  ihii-d  to  the  e\elianjr<' 
with  the  liiited  Kin^^lom  and  b'lanee.  The  total  trade  in  that  yeai*  was 
C1.S40,()00,  a  rather  «ri'«'ater  snm  than  the  avera^M'  foi-  the  years  l!Mh-2(). 
Owin*,'  to  the  faet  that  the  I'nited  States  is  hoth  one  of  the  j^rt'atcst  primary 
produeinji  and  mantifaet  nrin«r  eonntries  imports  «rreatly  exceeded  exports, 
i:i.r>(H),0()()  as  com|)are(l  with  CJSO.nOO.  As  the  I'nited  States  is  the  ^n-eatest 
wheat  prodnein}.' area  in  the  world,  no  South  Australian  wheat  was  exported 
there,  l)nt  wool  '  tlX."),! )()()).  ores  (  t!()4,()0()),  and  rahhit  skins  were  purchased. 
From  the  Fnited  States  were  imported  metals,  metal  matnifaetures, 
machinery,  etc.  (  C'^no.OOO  i .  timhei-  (  CI .")(),()()() ),  |)etroleum,  kerosene,  and 
lubricating  oils  (  CI.'iT.OOO  ),  textiles  and  apparel  i  ^"1 1  :i,()0() »,  papei-,  tobaeeo, 
rnhher,  and  leather  uianufaetnres.  The  I'nited  States  has  such  a  varied 
(diniate  and  pnuhn'tion  that  South  Australia  purchases  a  wide  rangre  of 
eonnnodities.  Canada,  in  the  same  way.  rerpiiies  j)raclically  none  of  the 
state's  j)n)diu*ts,  hut  has  vast  ])rimary  |u-oducin}j:  and  manufacturing 
industries,  which  sup])ly  \arious  South  Ausiialian  needs.  In  lUlM)  imports 
were  of  a  value  of  CJTT.OOO.  From  the  Canadian  softwood  foi-ests  were 
received  timlu-r  and  pajx'r.  from  the  water-j)ow('r  »'alcium  carbide,  from  tlu' 
industrial  ai-eas  nuiuy  mainifact  ured  piMKlucts — e  <i-..  agricultural  machinery. 
An  interestinjr  import  was  that  of  CVl'.OOO  wdrtii  of  motoi-  cars,  lai'^'ely  of 
I'nited  States  desijrn.  which  entered  under  liritish  pi*efei-ent iai  tariff. 
Canada  has  sniue  of  the  most  important  fishei-ies  in  the  world  (cod  on  the 
cast  an«l  salmon  on  the  west),  and  fiom  them  South  Australia  obtains 
considerable  <piantities  of  fish. 

The  tropical  lands  take  many  (d'  the  state's  warm  temperate  ])roducts. 
and  supply  co?nmoditics  that  cannot  be  |)roduced  undei-  a  Mediterranean 
climate.  .Monsoonal  lands,  such  as  India.  ('«'yli>n.  ('hiua.  and  dapan.  are 
hoth  primai'y  pi-oducinir  and  manufact  nrinir  areas;  modern  nnichinery  is 
now  rapidly  repla<-in«r  the  old  handicraft  industries.  In  11>*J0  the  valiu'  of 
tratic  with  these  countries  and  the  I']ast  Indies  was  i'onsidcrabh-.  Trade 
with  Java  was  11  .IbO.OOO ;  India  an. I  Ceylon.  CSIi.'),!)!)!) ;  dapan,  Uil)(),()()0; 
Sumatra,  £1S7.(H)();  and  China.  Cl:{().(H)().  .Most  of  these  countries  take  our 
primar'y  i)roducts.  particularly  wheat  and  Houi-.  nunerals  and  wool.  Thus 
in  I!»lM)  .Java  to«.k  CI bJ.OOO  (.f  wheat  and  Hour;  ln<liaand  C.'yion,  CI .")( ),()()()  of 
copper  and  £24,(M)()  of  silver;  da|)an.  C4S4.0()()  of  wheat.  C:i7,0()()  of  /ine; 
China,  copper  and  CIM^OOO  silver  bullion.  In  return.  South  Australia 
received  from  the  Fast  Indies  sii^'ar  fdava.  C!MM),()()Oi.  petroleum  and 
kerosene  (Sumatra  C17s.(M)().  Hoiiieo  C'i^i.OOO  i.  spiees.  sajro,  lapioca,  coffee, 
tea,  an<l  tobacco.  Front  India  and  ('cylon  cnornnMis  (puintities  of  ha^s  and 
wool  .sjicks,  made  from  jute  and  hessian  (  C'iOl ).<)()() ».  and  tea  ( Cl-U). ()()() ). 
From  Japan  ap|)arel  an<l  textiles.  inelu<lin^  silk,  stdphur.  chiini  and  ^la.ss. 
matcjies.  and  metal  hiannfactures.      From  (*hina,  textiles  t  including'  silk). 
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tea,  and  rice.     Tlici-c  is  also  iiiiiioi-  1ra(l<-   witli   othci-  1r()i)i('al   areas — o.jr., 
fla1(^s  from  Mesoiiotaiin'a  and  ('ofT'<'<'  from  Asia  Minoi-. 

Considorablo  trade  is  also  eai'i-icd  on  witli  connlrics  nol  indike  Australia 
in  elimate — e.jr.,  Sonth  Africa,  whose  li-adc  was  wortli  over  £550,000  per 
annum.  To  Sontli  Afi-ica  wei-e  sent  U.IO.OOO  worth  of  fionr  and  wheat,  and 
sheep  for  breeding-  pni|)oses.  The  ti-adc  is  almost  entii'ely  an  export  one. 
Commerce  to  the  value  of  £140,000  is  also  carried  on  with  Xew  Zealand — 
e.^..  salt  for  the  meat  industry  and  phosphates  are  exported,  and  Xew 
Zealand  white  pine  imported. 


APPENDIX. 
TTTE    riJMOORAPH. 


Climatic  differences  in  Sonth  Australia  are  prol)al)ly  most  vividly 
illustrated  by  the  device  known  a,s  the  Climoflrraph,  made  popular  by 
Professor  Taylor  in  Australia  and  IIuntin<rdon  in  America.*  The  methods 
adopted   by   th(^se   two   geographers   differ,   and    will   be    found    diseu.ssed 
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Fig.  XV.     Climographs  for  South  Australia  (Athens  added  for  comparison). 
(From  Professor  Griffith  Taylor:  The  Commonwealth  Meteorological  Bulletin.  No.  14.) 

in      the      (Commonwealth      .Melcorolo«rical      Hnllctin.      .\o.      1^.      and      in 

Huntingdon's      "World-power      and      Kvolutioir"        Professor      Taylor's 

method,  illustrated  by  l^'ig.  lo.  is  undoubtedly  tln^  inor«^  striking.      Hy  it  the 

climate  of  any  place   is   |)iclured   by   plotting  the   wet    bulb   temperatures 

vertically,  and   the   relative   humidities  horizontally   on   a  scale   for  every 

month    of    the    yeai*.      Tlu^  i-i^sult    is  a   t welvt^-sidcd   polygon   difftu'ing  so 

greatly  in  shape  for  the*  various  great  species  of  climate  that  any  type  can 

be  recognized  at  a  g]anc(\      In  order  to  simplify'  matters  further,  the  high 

teinperature  areas  of  the  diagram  are  marked  "muggy"  and  "scorching.'' 

*Tlic  term  '  *  cliinogrjiph  ' '  w.'is  inl  vo.IiummI  hy  rrot't'ssor  Taylor.  Very  intorosting 
(liaeiKssious  oii  tli(>  oliinograpli  motliod  onn  ho  road  in  tho  (tcograplno.al  Hoviow,  Xew 
York,  NovonibcM-,    I'M  7.  .'ukI  .tnimnry.   191 S. 
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jHTonlin^  t<»  tlir  in'nM'iitiiL'c  tA'  iiinistiirc  pii'si-iil  in  tlic  air,  and  tli»'  low 
ti'mptTJiturrs  siinil.irlv  "krcn"  or  "  vnw  '  A  trntat  ivr  scale  of  discoinfort 
is  also  a(l(l(>d. 

Fi^.  !.'»  ill»islrat«'s  lln*  varialiniis  «»f  Soiitli  Aiisi  lali.m  irmia!<  Tlic 
sIukIimI  Hjrnro  is  a  foiupositc  rliiuofjfraph  Inr  iwcUr  of  I  lit-  iri'catcsl  white 
<*iti«'s  ot"  the  woi'ld.  aiul  can  l>i'  I'l'^rai'dcd  as  tin-  ideal  «  liinatr  t'(»i"  smli  rjiccs 
as  the  Anjrlo-Saxon. 

It  will  he  seen  that  Monnf  (laMihin-  lalK  witliin  it  (hirin«r  March. 
Aiipust.  and  Septcnihci-,  while  Apiil.  .Ma\.  .Iiiiic.  and  .Inly  are  wctlci-  and 
cnoltM"  than  the  avcra^^'e.  Adelaide,  on  the  oiliei-  hand,  is  within  the  avera^rc 
for  .May.  dime,  and  -Inly,  while  dni-iiiL'  the  snnmier  the  ••liinat«'  approaches 
seorehinjr.  Tlw  distin«-t  .Meditei-ranean  eijrar-shape  ot"  these  elinio«rr«*iphs 
may  he  noted.  Athens  is  added  for  ei»inpai-ison.  William  C're«'k  is  a 
typical  climoirraph  of  arid  coinlitions.  The  lon^  hot  snmmer  is  clearly 
shown,  and  also  the  fact  that  the  cliinoefiaph  hcjins  to  take  a  cresc<'nt  shajie. 
deTiotin«r  a  summer  as  wfll  as  a  wintei-  rainfall.  Ihre.  as  a  matter  of  fact, 
March,  .7'^  in.,  is  the  wettest  month.  At  the  <anje  time  even  this  climate  is  a 
healthy  (»ne  lor  the  white  races.  ()nly  when  the  poly«ron  is  found  in  the 
"mu^jry  corner,  as  for  Oai-win  and  Papua,  oi-  far  helow  in  the  "raw"  or 
**keen"  zones,  as  IJoss  Island  in  the  Antarctic,  does  the  elimoo^raph 
illustrate  imj)ossihility  foi-  jx'rmani'Ut  white  settlement.  No  region  of 
South   Austi-alia  can  he  possihiy   include<l   in  such   areas. 
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